Bull. TOYAMA Fish. Res. Inst. No.3, 17-28(2018) 17

Av|

FIONZNTHEIZBIT SWREEROHR
B K OHEARRE P RRIC RIT T R

BT B - e fs—*!
(201746 H 23 H = 3)

Changes in deformity rates with growth and influence of vertebral deformity
on growth of juvenile red-spotted grouper, Epinephelus akaara, under
laboratory condition.

Keisuke Machi and Yuichi Fukunishi

Occurrence rate of 5 common deformity, Saddleback syndrome (SBS), Opercular
deformity (OD), Jaw deformity (JD), Lordosis (Lo) and Kyphosis (Ky) were observed
from juvenile to adult stages of hatchery-reared red spotted grouper, Epinephelus
akaara, between May 2014 and October 2016. The occurrence rates of SBS, OD, JD
and Ky were constant throughout the examination period. However, Lo rate was
significantly increased in fish which larger than 90 mm in total length from October
2014 to October 2015. Moreover, the average size of abnormal fish with more than
11 deformed centrums observed by Soft X-Ray radiographs was significantly smaller
than that of normal fish. Therefore, if all of the deformed fish are removed by visual
assessment at the release size, although the number of fishes with SBS, OD, JD and
Ky will not increase after release to the sea, the number of Lo fish may increase and
Lo retard growth as they grow.
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BTEME L, RIARMEELL  Fig.z rnotograpns or normal ana detormed tishes in red spotted grouper.
S A 1 585 (a) Normal fish, (b) Saddleback syndrome (SBS), (c) Opercular deformity (OD),
T, EDFANTEE L 72 b (d) Jaw deformity (JD), (e) Lordosis (Lo) and (f) Kyphosis (Ky).
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TWAHZ b, ZThb
DERRICDONT HEEL,
WD D EFE DFED 5
WA 2 X EEIC
£ 2 hEMa i R E A &
LT, TOHIEREZRKD
Tz, B, HhEHETR
Wi, %1~ 3EEkH
fEE e, BRLIZK
REZEE L L, MEHERR :
*ﬁﬁ%ﬂi’ % 1~3 HE*E Fig.3 Soft X-Ray radiographs of centrum (Ce), neural spine (NS) and pterygiophore

f9°d N AP N of dorsal fin (PD) in red spotted grouper. (a) and (d) show normal fish, (b) and
*Eﬁﬂ‘iﬂib RSN s (c) show fish with centrum deformities and (e) and (f) show fish with neural
B L 7-. spines and pterygiophores of dorsal fin deformities, respectively.
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1T-o7.
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AM B2 AR ORENM L, 5 A Fig.4 The change of total length of red spotted grouper in each
S10H T CTEET 2 BIE S sampling period. Data are represented as mean=SD.
7z.
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Fig.5 Rates of Saddleback syndrome (SBS), Opercular deformity (OD), Jaw deformity (JD), Lordosis (Lo), and
Kyphosis (Ky) of red spotted grouper in each sampling. Letters a and b show significant differences (Tukey’s
WSD test, P < 0.05). N. S. shows no significant difference between May 2014 and October 2016.
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Fig.6 Rates of Centrum deformity (CD), Pterygiophore deformity (PD), and Neural spine deformity (NSD) observed

by Soft X-Ray radiographs in May 2014 and Oct. 2016. Asterisk (3

P < 0.01) between May 2014 and Oct. 2016.
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BL, &£V 7) v JEEORICAEBERZEITR

Lotz (x2-test, P > 0.05). ZEDEF
OHERIT, ZhFh15.0%, 12.0%, 16.0%,

15.0%, 11.2% &H#EEL, &Y 7V v TEED
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P> 0.05). BPEYEIL, 201445 HEET18.0% T
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PHEB L, 2015410 A WEIE, 20144F10 H BELLRET
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Fig.7 Average of total length and body weight of red
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over 21 centrums showing deformity in May 2014
and Oct. 2016. Data are represented as mean=*
SE.Asterisk (3 *) shows significant differences
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1, 2EEEBHETRSIUE 1, 2EMEMREBRTEWERZS ROz, 7z, 20164F10 HRFDH
1 BIOE 2HHAR D B wRITZNZF150.0% £50.0% T, 201445 ARFO F11F426.0% £26.0%
YVEEICEPoTZ (xi-test, P < 0.01). fOEALTIE, 20144 5 H K & 2016510 H Bl i3
BEIIRD Lo (2-test, P> 0.05).

20144F 5 AIRFF L U20164F10 A FEOHER R FE Z LI X LT EE 2R R L O EERE 2 Fig. 7
R LTz, 20144E 5 HRFICIE, HERIEE A LHEARFRAOMICIIERXCHRE TOREEITRD L
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AHFZEORBRAIY, 11AL 4 BIXREMERL, 5 HPSLI0AIC X RETAHETNEERS
iz (Fig.4). fABE FOFINZICONT, BEDL (1984) 1%, %472 6HKLEOEAKIRLNICITEL
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20144F 5 HFER X UR20164F-10 H e D B DBIZZ IR\ T, A S R T iERa 1% o B
IV EBICEWISEERRE DO HIRR AR L2, £72, 2014485 AL 20164E10 H BE o icix, W
EREAS DB X B ISR O HELRICE B2 TR0 ST, 20144E 5 H B 520164510 H B &
TOH R _EOISEEME O HBRICHL FEEITRD o7 (Fig.5). L7eBn->T, RABREIMA
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FlofE o BRI A b enetEX 5.

APEEIC DWW TIE, 4RO HEIERIT20144E10 HF0019.0% X W 3 20154E10 H I 0>39.0% D J5 23
BRICED»-> 7= (Fig.h). 7, MMXBEEIC X 2812 TIX, 20144E5 HEROHF 1, & 2HAD
FERP L HI1T26.0% ThHolcDIZxt L, 201610 HFFICIFH 1, 2 & $1250.0% & HEICH
<7¢o7z (Fig.6). MEHED B EEA Z2BE 425 L, 20144 5 AR ORTEEMMAICIE, 3 ~FE4
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WENTA R EORTEE DI, pE & IRITHER R E D872 ICBL L 722, X BEE TS
D& SRWEMERTT O Z <M REPERE & HICHEEL L TREENRE X LD, fBERE T
TORMEHEDHEMNER & LT, I—wv v /33 —R Dicentrarchus labrax, ~ %4 Pagrus major,
~ N4 Hyporthodus septemfasciatus TiZimE D KFRIC X 2 il hEk o 28 OR AR O @ HE A
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WX BEMHETOEERI SN TWS (Divanach et al. 1997, Kihara et al 2002, i1 2016).
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