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Diagnostic monitoring in fish farms with land-based tanks and net cases was conducted in eastern, west-
ern, southern and Jeju island of Korea for the summer period from 2000 to 2006. Total 3,518-fish samples
of marine and freshwater fishes in 25 fish species were tested for pathogens. Fish species tested were olive
flounder (Paralichthys olivaceus), fleshy prawn (Fenneropenaeus chinensis Osbeck), black rockfish
(Sebastes schlegeli), rock bream (Oplegnathus fasciatus), red sea bream (Pagrus major), black seabream
(Acanthopagrus schlegeli), sea bass (Lateolabrax japinicus), gray mullet (Mugil cephalus), rainbow trout
(Onchorhynchus mykiss) and others. The infection rates by bacterial pathogens in the years of 2000, 2001,
2002, 2003, 2004, 2005 and 2006 were 22.4%, 34.5%, 14.1%, 15.3%, 17.7%, 13.5% and 5%, respectively.
The infection rates by parasitic pathogens were 20%, 33.8%, 12.4%, 14.1%, 9.2%, 10.5% and 10.7%,
respectively. The infection rates by viral pathogens were 22.4%, 13.5%, 10.3%, 5.4%, 9.7%, 10.2% and
15.8%, respectively. The infection rates by mixed pathogens were 10.3%, 0%, 44.9%, 50.9%, 31.9%,
38.4% and 39.6%, respectively. The rates of mixed infections were very low until 2001. The rates were
higher than those of singer infections from 2002 to 2006. During the diagnostic monitoring from 2000 to
2006, the main bacterial pathogens were Vibrio (41.2%) and Streptococcus (28.8%). The infection rate by
protozoa (85.7%) mainly including Scuticociliates and Trichodina was highest. The infection rate by viral
necrosis virus (VNNV, 42.2%) was the highest of the viral pathogens.
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Fig. 1. Sampling area by diagnostic survey of summer peri-
od in Korea from 2000 to 2006. 
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Table 1. Sampling period by diagnostic survey of summer period in Korea from 2000 to 2006 

Year Location Date

2000
Geoje, Tongyeong, Namhae 8. 24 8. 31

Gijang, Ulsan, Pohang, Guryongpo 9. 4 9. 8

2001
Taean, Seosan, Hongseong 6. 11 6. 16

Wando, Sinji, Gogeum 6. 25 6. 30

2002
Jeju 7. 22 7. 26

Namhae, Hadong, Yeosu, Haenam 8. 5 8. 12

Namjeju 6. 16 6. 22

Gijang 7. 7 7. 10

2003 Yeosu 7. 21 7. 26

Wando 8. 3 8. 12

Bukjeju 8. 25 8. 31

Namjeju 6. 7 6. 12

Geomundo 6. 14 6. 17

2004
Ulsan, Yeongdeok, Uljin 6. 29 7. 3

Taean 7. 12 7. 16

Sinan, Haenam, Wando 7. 28 8. 6

Bukjeju 8. 30 9. 4

Pyeongchang, Chungju, Sangju 5. 9 5. 14

Jeju 6. 13 6. 18

2005
Tongyeong, Sacheon 6. 27 7. 2

Mokpo, Sinan, Haenam 7. 4 7. 9

Ulsan, Pohang, Yeongdeok 7. 18 7. 23

Wando 8. 1 8. 6

Pyeongchang, Chungju, Gumi 6. 12 6. 16

Ulsan 7. 6 7. 7

2006
Wando, Haenam 7. 17 7. 22

Tongyeong, Geoje, Goseong, Sacheon 7. 18 7. 20

Seosan, Taean, Boryeong 7. 24 7. 29

Jeju 8. 7 8. 11
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Table 2. Fish species and number of sample tested by diagnostic survey of summer period in Korea from 2000 to 2006

Fish species Sum
Number of fish sample (percentage)

2000 2001 2002 2003 2004 2005 2006

Olive flounder 1,901 84 75 152 395 383 433 379

(54) (50.9) (50.7) (64.9) (76.4) (59.9) (47.6) (41.9)

Shrimp 439
-

1
- -

168 180 90

(12.8) (0.7) (26.3) (19.8) (10)

Black rockfish 402 30 41 16 39 27 116 133

(11.7) (18.2) (27.7) (6.8) (7.5) (4.2) (12.7) (14.7)

Rock bream 198 12 9 21 21 38 11 86

(5.8) (7.3) (6.1) (9.0) (4.1) (5.9) (1.2) (9.5)

Red sea bream 100 5
-

10 2 6 46 31

(2.9) (3.0) (4.3) (13.9) (0.9) (5.1) (3.4)

Black sea bream 72 4 9 13 31 6 1 8

(2.1) (2.4) (6.1) (5.6) (6.0) (0.9) (0.1) (0.9)

Sea bass 51 13 3 15 16
-

1 3

(1.5) (7.9) (2.0) (6.4) (3.1) (0.1) (0.3)

Gray mullet 50 11 9 7
-

5 2 16

(1.5) (6.7) (6.1) (3.0) (0.8) (0.2) (1.8)

Others of 51 6 1
-

13 7 15 9

marine fishes (1.5) (3.6) (0.7) (2.5) (1.1) (1.6) (1)

Rainbow trout 238
- - - - -

91 147

(6.9) (10.0) (16.3)

Others of 16
- - - - -

14 2

freshwater fishes (0.4) (1.5) (0.2)

Total 3,518 165 148 234 517 640 910 904
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* B, bacteria; P, parasite; V, virus; ND, not detected. 
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Table 3. Feature of infected disease by diagnostic survey of summer period in Korea from 2000 to 2006

Year
Isolated main microorganisms (percentage)

Total
B P V B+B B+P B+V P+P P+V V+V B+P+V Sum ND

2000
37 33 37

-
17

- - - - -
124 41

165
(22.4) (20.0) (22.4) (10.3) (75) (25)

2001
51 50 20

- - - - - - -
121 27

148
(34.5) (33.8) (13.5) (81.8) (18.2)

33 29 24
5 46 10 7 26

-
11

191 43
2002

(14.1) (12.4) (10.3)
(2.1) (19.7) (4.3) (3.0) (11.1) (4.7)

(81.6) (18.4)
234

105 (44.9)

79 73 28
100 100 21 6 20

-
16

443 74
2003

(15.3) (14.1) (5.4)
(19.3) (19.3) (4.1) (1.2) (3.9) (3.1)

(85.7) (14.3)
517

263 (50.9)

113 59 62
8 83 33 11 24 19 26

438 202
2004

(17.7) (9.2) (9.7)
(1.3) (13.0) (5.2) (1.7) (3.8) (3.0) (4.1)

(68.4) (31.6)
640

204 (31.9)

123 96 93
8 123 77 22 43 24 52

661 249
2005

(13.5) (10.5) (10.2)
(0.9) (13.5) (8.5) (2.4) (4.7) (2.6) (5.7)

(72.6) (27.4)
910

349 (38.4)

45 97 143 4 54 42 16 101 40 101 643 261
2006

(5) (10.7) (15.8) (71.1) (28.9)
904

358 (39.6)
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Ichthyophthirius sp., Crytocaryon sp., Ameoba,

Amyloodinium sp., Chilodonella sp., Myxobolus sp.

. Helminth Microcotyle se-

bastes , Dactylogyrus sp.,

Bivagina tai, Gyrodactyrus sp., Benedenia sp. 

. Crustacea Allela macrotrachelus

Clavella sp., Caligus

ap. . 

VNNV (Viral Nervous Necro-

sis Virus) 42.2%

iridovirus 18.1%, VHSV (Viral

Hemorrhagic Septicaemia Virus) 13.9%

. WSSV (White Spot Syndrome

Virus), HPV (Hepatopancreatic parvovirus), LCDV

(Lymphosistis Disease Virus), IPNV (Infectious

Pancreatic Necrosis Virus), IHHNV (Infectious

Hypodermal and Hematopoietic Necrosis virus),

IHNV (Infectious Hematopoietic Necrosis Virus),

MABV (Marine Birnavirus)

. iridovirus 7

. , HPV,

IHHNV WSSV

, MABV 2005

, 

IHNV IPNV 2005

.   

Table 4. List of isolated pathogens by diagnostic survey of summer period in Korea from 2001 to 2006

Pathogens
Number of isolated fish sample

2001 2002 2003 2004 2005 2006 Total

Aeromonas sp. 4 - 3 - 2 7 16

Edwardsiella tarda 6 26 29 33 38 43 175

Photobacterium damsela 3 - - 3 - 7 13

Bacterial Pseudomonas sp. 2 - 17 1 1 2 23

disease Streptococcus sp. 36 5 58 147 60 306

Staphylococcus sp. 7 - 1 - - - 8

Vibrio sp. 22 43 44 77 175 77 438

Others 24 16 - 3 28 13 84

Parasite 
Protozoa 33 108 143 288 219 301 1,092

disease
Helminth 22 14 24 44 8 51 163

Crustacea 4 2 5 3 - 5 19

HPV - - - 29 45 2 76

IHHNV - - - - 12 6 18

WSSV - - - 56 27 5 88

Iridovirus 14 48 29 24 45 12 172

Viral MABV - - - - 12 - 12

disease VHSV - 1 10 23 51 47 132

VNNV - 12 8 44 115 221 400

IHNV - - - - 5 11 16

IPNV - - - - 16 2 18

LCDV 7 9 4 - - - 20
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1984 1985 1239 , 2000
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VHSV 8
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(Knuesel et al., 2003). 
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(Fenneropenaeus chinensis Osbeck), 

(Sebastes schlegeli), (Oplegnathus fasciatus),

(Pagrus major), (Acanthopagrus

schlegeli), (Lateolabrax japinicus), 

(Mugil cephalus), (Onchorhynchus

mykiss) 25 3,518

. 

, 2000 22.4%,

2001 34.5%, 2002 14.1%, 2003 15.3%,

2004 17.7%, 2005 13.5% 2006 5%

. 2000 20%, 2001 33.8%,

2002 12.4%, 2003 14.1%, 2004 9.2%,

2005 10.5% 2006 10.7% . 

2000 22.4%, 2001 13.5%, 2002

10.3%, 2003 5.4%, 2004 9.7%, 2005

10.2% 2006 15.8% . 

2000 10.3%, 2001 0%, 2002 44.9%, 2003

50.9%, 2004 31.9%, 2005 38.4% 2006

39.6% . 2001

, 2002 2006

. 

2000 2006
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