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Preliminary epidemiological study of carrying situation in red sea bream (Pagrus major)

surviving edwardsiellosis in farms
KAZUHIRO HANYU and ATSUSHI MIYAMOTO

F-U—R 151, TRUPISE, BREMBA, FAERAE

To understand the risk of edwardsiellosis to survivors of the disease in red sea bream (Pagrus major) farms, we investigated
detection rates of Edwardsiella tarda in survivors in January or February 2011 (the fish were introduced to the farms in June 2010)
and examined their cumulative mortality from January to December 2011. Fish infected with E. tarda were detected from all the
lots (detection rates were 3%-53%). Most of the E. tarda-positive fish were in a state of inapparent infection. The detection rates
were positively correlated with cumulative mortality, which suggests that carriage situation in survivors affects their subsequent
mortality. Therefore, mortality of survivors during the second year after their introduction to farms may decrease by preventing
infection during seedling production and during the first year after introduction to farms.

In order to consider measures for preventing infection with . tarda during the first year after introduction of fish to farms, we
analyzed the effects of seedling type (Akigo, produced from autumn to winter; and Harugo, produced from winter to spring) and
rearing condition (farm, disease history, rearing density, and condition index) on detection rates of E. tarda in survivors using
regression analysis. Carriage state in Akigo may be more susceptible to high rearing density and low condition index than in

Harugo. If we prevent Akigo from infection with E. tarda during the first year after introducing the fish to farms, a condition

index of 24 and rearing density of <6.7 kg/m’ in December may be adequate.
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Table 1. Details of lots examined in the present study

Disease history ™

Detection rate study

Lot name Seedling type”' Farm Sampling date n
1 Akigo [ - Jan 20, 2011 30
2 Akigo I + Feb 16, 2011 30
3 Akigo I - Feb 28, 2011 29
4 Akigo I + Jan 21, 2011 30
5 Akigo I - Feb 9, 2011 30
6 Akigo I - Feb 18, 2011 30
7 Akigo HI + Jan 21, 2011 30
8 Harugo I - Feb 7, 2011 30
9 Harugo [ - Feb 21, 2011 30
10 Harugo 11 + Feb 8, 2011 30
11 Harugo 111 + Feb 17,2011 30
12 Harugo 11 - Feb 22,2011 30

*! Akigo were produced from autumn 2009 to winter 2010, and Harugo were produced from winter 2010 to spring 2010 by a
seedling production company. All lots were introduced to farms in June 2010.
“Positive (+) and negative (-) symbols indicate that edwardsiellosis mortality was or was not observed, respectively, in a given lot,

from June 2010 to the sampling date.
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Fig. 1. Detection rate of Edwardsiella tarda, body weight, fork length, and condition index in red sea bream (Pagrus major). Investigations were
conducted in January or February 2011. Solid and open circles: geometric mean in E. tarda-positive and -negative fish, respectively. Bars: 95 %
confidential interval of log-transformed values converted to raw units using back-transformation.
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Fig. 2. Relationship between detection rate of Edwardsiella tarda and
cumulative mortality from edwardsiellosis in red sea bream (Pagrus
major). Detection rates were investigated in fish kidneys in January
or February 2011. Cumulative mortality of fish by edwardsiellosis
was monitored from January to December 2011. Numbers correspond
to lot names (Table 1). Dotted line represents the 1:1 relationship
between detection rate and mortality rate.
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Table 2. ANOVA results for body weight

Source SS DF MS F p CR
Lot 17.268 i1 1.570 37.29 <0.0001 25
Carrier 0.812 1 0.812 19.28 <0.0001 1
Interaction 0.352 11 0.032 0.76 0.6780 0
Error 14.101 335 0.042 74

SS: sum of squares; DF: degrees of freedom; MS: mean square; CR: contribution ratio (%). Body weight was natural log-
transformed. Carrier represents Edwardsiella tarda-positive or -negative fish.

Table 3. ANOVA results for fork length

Source SS DF MS F p CR
Lot 1.6343 11 0.1486 35.47 <0.0001 25
Carrier 0.0628 1 0.0628 15.08 <0.0001 1
Interaction 0.0337 11 0.0031 0.74 0.7040 0
Error 1.3954 335 0.0041 74

SS: sum of squares; DF: degrees of freedom; MS: mean square; CR: contribution ratio (%). Fork length was natural log-
transformed. Carrier represents Edwardsiella tarda-positive or -negative fish.

Table 4. ANOVA results for condition index

Source SS DF MS F p CR
Lot 04111 11 0.0374 6.71 <0.0001 12
Carrier 0.0222 1 0.0222 3.99 0.0465 1
Interaction 0.0394 i1 0.0036 0.64 0.7908 -1
Error 1.2938 335 0.0056 88

SS: sum of squares; DF: degrees of freedom; MS: mean square; CR: contribution ratio (%). Condition index was natural log-
transformed. Carrier represents Edwardsiella tarda-positive or -negative fish.

Table 5. Results of regression analysis for detection rate of Edwardsiella tarda in red sea bream (Pagrus major)

Variable PRC SE t p VIF SPRC
Intercept 13.780 5.788 2.38 0.0448
Seedling type 2.080 0.554 3.76 0.0056 1.941 0.886
Farm ns
Disease history ns
Rearing density 0.298 0.076 3.95 0.0042 1.784 0.894
Condition index -0.761 0.266 —2.86 0.0212 2.989 -0.776

Detection rates were logit-transformed. Variables were selected by Akaike's information criteria. ns: not selected. PRC: partial
regression coefficient; SE: standard error; VIF: variance inflation factor; SPRC: standardized PRC. Seedling type: values for Akigo
seedlings are shown. Farm: farms I, I1, or IIl. Disease history: whether edwardsiellosis mortality was observed in each lot from June
2010 to January or February 2011. Rearing density and condition index represent values in December 2010, which were calculated
based on information obtained from investigating the E. tarda detection rate. Condition index represents the geometric mean based
on E. tarda-negative fish.
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Fig. 3. Relationship between rearing density of red sea bream (Pagrus major) and detection rate of Edwardsiella tarda in fish kidneys. (a) Akigo; (b)
Harugo. Rectangles, triangles, and circles represent fish farms I, II, and 111, respectively. Numerals: geometric mean of condition index in E. tarda-
negative fish. Detection rates were investigated in January or February 2011. Rearing densities are values for December 2010. Solid and dotted lines
indicate detection rates in fish with condition index values of 24 and 21, respectively, estimated by regression analysis.
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MEVWD Y F T, EARIZES YY) CRBIZLDEK
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