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This study aims to investigate the patterns and incidence rates of morphological deformities during artificial finger-
ling production of blackhead seabream (BSB, Acanthopagrus schlegeli) juveniles by visual and soft X-ray observa-
tions of BSB juveniles (n=881) collected from four industrial hatcheries. Using both methods, we observed seven
types of external deformity (11.2+4.4%) and eight types of skeletal deformity (53.4+5.1%). Lordosis occurred in
all hatcheries with the highest frequency and the mean frequency was 13.144.4% (24.5% in total abnormal) by soft
X-ray. Although they had a similar standard length (SL), juveniles with lordosis had a significantly lower condition
factor and body weight than normally developed juveniles (P<0.05); normal distribution curves of histogram of body
proportions, i.e., body height (BH)/head length (HL) and trunk (=SL-HL)/BH, indicated differences between nor-
mally developed juveniles and those with lordosis. In addition, 59% of juveniles with lordosis had vertebral curvature
of less than 20°, generally at the 17% vertebrae. It is expected that the above results will be used as basic data neces-
sary for determining the cause of lordosis and for developing techniques to prevent this symptom in the fingering

production industry of BSB juveniles.
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Fig. 1. Measurement of the -angle of lordosis.
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Fig. 2. Examples of external normal and abnormal of blackhead
seabream Acanthopagrus schlegeli juveniles. A, Normal; B, Lor-
dosis; C, Reduction of opercular; D, Deformity in head; E, De-
formity of jaw; F, Shortened body condition; G, Scoliosis. Arrow
indicates the place of deformity. Scale bar =1 cm.
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Table 1. The incidence of external deformity in the blackhead seabream Acanthopagrus schlegeli juveniles

Incidence (%)

The category of triage A 5 o D Mean + SD
Normal 941 83.5 89.3 88.5 88.9+4.3"
Abnormal 5.9 16.5 10.8 11.5 12+4.4
Lordosis 20 24 3.8 49 32+1.3
Reduction of opercular 3.9 44 1.0 0.0 2322
Deformity in head 0.0 4.0 1.0 1.2 16+1.7
Deformity of jaw 0.0 24 2.2 0.0 1.1+1.3
Shortened body condition 0.0 2.0 0.6 3.6 16+£1.6
Scoliosis 0.0 0.3 0.3 0.0 02+0.2
Complication 0.0 1.0 1.9 1.8 1.2+0.9
Total sampled fish number 102 297 317 165 881

The asterisks indicate significant difference between normal and abnormal (t-test, P<0.05).

!'Sampled locations.

Fig. 3. Examples of skeletal normal and abnormal of blackhead seabream Acanthopagrus schilegeli juveniles by soft X-ray photographs. A,
Normal; B, Lordosis; C, Deformity of vertebral column; D, Deformity of neural (1) and hemal spine (2); E, Fused vertebrae; F, Deformity
in free interneural spine; G, Kyphosis; H, Deformity of caudal skeleton. Arrow indicates the place of deformity. Scale bar =1 cm.
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Table 2. The incidence of interior skeletal structure deformity in the blackhead seabream Acanthopagrus schlegeli juveniles

Incidence (%)

The category of triage A 5 p D Mean + SD
Normal 48.0 52.2 46.4 40.0 46.7 £ 5.1
Abnormal 52.0 47.8 53.6 60.0 53.4+51
Lordosis 9.8 8.8 17.4 16.4 13.1+4.428
Deformity of vertebral column 9.8 15.2 10.4 1.5 11.7£2.42
Deformity of neural and hemal spine 11.8 8.8 4.7 1.5 9.2+3.3®
Fused vertebrae 29 1.4 10.4 10.3 6.3 +4.8%°
Deformity in free interneural spine 8.8 0.0 22 0.0 2.8 +4.2%
Kyphosis 2.9 0.0 1.3 24 1.7 £1.3%
Deformity of caudal skeleton 0.0 3.7 1.3 1.2 1.5+1.6°
Complication 5.9 10.1 6.0 6.7 7.2 £2.0%c
Total sampled fish number 102 297 317 165 881

Different superscript letters mean significantly different between each abnormal symptom by ANOVA (Tukey's test, P<0.05).

!'Sampled locations.
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Table 3. The comparison of body proportion, condition factor (CF)
and weight between normal and lordosis of blackhead seabream
Acanthopagrus schlegeli juveniles(n=29)

Normal Lordosis
TCPL/BH 1.81+0.17t 1.77+£0.25
TCPL/HL 1.79+0.18 1.77£0.19
BH / HL 0.94 +0.09 0.99+0.11
CF! 3.58 + 0.40* 2.98 £ 0.30
Weight (g) 1.09 £ 0.57* 0.54 +0.36

TCPL, The length of standard length excepting head length; BH,
Body height; HL, Head length.

The dagger (F-test) and asterisks (t-test) indicate significant differ-
ence between normal and lordosis (P<0.05).

'CF = (BW /BL?*)x100
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