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Study on the Growth and External Characters of the Cultured
Black Bream, Muylio macrocephalus (BASILEwSKY)
By

Toru Takar, Akio Mizoxkamr and Isao MATSUI

We believe it to be indispensably necessary to aquiculture and the development of

fishery resources to investigate the growth and morphological variation of fishes to

be caused by the differences in their ecological environment and nutrition.

From this point of view the authors have pursued investigations of the cultured

black bream, Mwylio macrocephalus (BASILEWSKY)concerning the effect of the amount
of food given to the fish upon its growth rate, weight-multiplication rate, decreasing rate
and food quotient. We have also compared the natural black bream with the cultured

one in their respective external morphological characters.
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The results obtained from

present investigation may be briefly summarized as follows:

The growth-rate, weight-multiplication rate and food quotient are directly propor-
tional to the amount of food given to the fish.

The decreasing rate is inversely proportional to the amount of focod given to the
fish.

As to external morphological variations, a well-grown cultured black bream
exceeds an ill-grown one in trunk length, caudal length, body height, fin-ray
length and distance from the tip of the snout to the origin of the dorsal or anal
fin, but the reverse is the case with the eye diameter, head length and distance
from the tip of the snout to the origin of the pectoral fins of the fish.
Morphological differences between the natural and the cultured black bream can be
recognized in the following eight external characteristics, viz., trunk length;
distance from the tip of the snout to the origin of either dorsal or pectoral fin;
respective length of the pectoral, the anal and the ventral fin; length of the
dorsal fin base; body weight.

The cultured black bream exceeds the natural cne in the coefficient mean value,

so far as the eight above-mentioned characteristics are concerned.
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Variations of the mean water temperature every fifth day during the culture -

of black bream, M.

Table 1. Comparison of total length and body weight of black bream, M. macrocephalus cultured

under the differentiated conditions.

Well-grown Ffish was cultured by the amount of food

equivalent to 20 percent total body weights, and 10 percent for ill-grown one respectively.

Total length (cm) Body weight (g)
Condition No.
Range Mean value Range Mean value
Natural fish (N) 10 §.10~9.30 8.65:£0.09 8.80~12.20 | 10.68-0.33
Well-grown cultured (WG) 10 5.90~9.40 7.5940.22 3.40~13.50 7.474+0.63
ll-grown cultured (1G) 10 4.,75~6.80 5.70£0.16 1.80~ 5.30 3.0240.26

|

|

Fig. 2. Topography of the external measurements of the immature black bream, M. macrocephalus.
AN, Anal length; AL, anal fin length; BH, body height; CL, caudal fin length; DB, dorsal fin
base length; DF, distance from tip of snout to origin of dorsal fin; DH, dorsal fin dspth; ED, ,
eye diameter; HL, head length; PF,- distance from tip of snout to origin of pectoral fin; PL,

pectoral fin length; SL, snout length; TI, tail length; TL, total length; TR, trunk length; VF

’

distance from tip of snout to origin of ventral fin; VL, ventral fin length,
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Fig. 3. The growth curves of the cultured immature black
bream, M. macrocephalus. Fishes were cultured
by amount of food equivalent to 20 (O) and 10
percent (@) total body weights respectively; (%)
natural fish as the control.
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Table 2. Weight-multiplication rate, decreasing rate and food quotient of the cultured black bream,

M. macrocephalus. Fishes were cultured by the amount of food equivalent to 20 (A) and
10 percent (8) total body weights.

Cow | e | ata] | A | Fp | e | Aot

of fish (Period) | Weight [ | total length | body weight | weight dec‘r’iase ﬁgfigggmgd;y
(9) (em) (9) (9)

July 28 ()| 9.8 |20 2.70 0.49 5.3 10 1(?43’

Aug. 12 (I | 13.2 |16 3.70 0.83 3.4 4 %%51)3

Aug. 27 (D | 18.5 |13 4.81 1.43 5.3 3 %?éc))

A Sept. 11(1V) | 33.1 | I1 5.88 3.01 14.6 2 ?‘?5?

Sept. 26 (V) | 54.4 | 11 6.82 4.94 21.3 0 c(’{fé())

Oct. 10(VD) | 82.7 | 11 7.51 7.27 28.3 0 : 16()?5;())

Total 82.7 |11 — — 78.2 19 3%25%

July 28 ()| 5.4 |19 2.30 0.28 0.9 1 85’

Aug. 12 ()| 45 |14a] 270 0.32 ~0.9 5 (18

Aug. 27 (1) 7.2 |10 3.57 0.72° 2.7 4 (?5'“;)

B | Sept. 11(IV) | 11.6 | 10 4.28 1.16 4.4 0 é?é?

Sept. 26 (V) | 17.8 | 10 4.88 1.78 6.2 0 - é?é())

Oct. 10(VI) | 30.2 | 10 5.70 3.02 12.4 0 %ig())

Total 202 | 10 — — 25.7 20 %éé?

Table 3. Weight-multiplication rate, decreasing rate and food quotient of the cultured black bream,
M. macrocephalus. (Abbreviations are as in Table 2)

\\\\\ ltems | Weight-multiplication rate Food quotient - Decreasing rate
—
T Group Group Croup
Dat i e :

777777 ate(Period) — A B A B A B
July 28 (1) 1.17 0.20 3.69 14.00 33.3 36.6
Aug. 12 () 0.35 —0.20 6.61 — 20.0 26.3
Aug. 27 (1) 0.40 0.60 7.35 2.77 18.7 28.5
Sept. 11 (W) 0.78 0.61 3.80 2.38 16.1 0.0
Sept. 26 (V) 0.64 0.53 4.64 2.90 0.0 0.0
Oct. 10 (V) 0.52 0.69 6.09 2.18 0.0 0.0

From July 14 to
Oct. 10(89 daye) 17.37 5.71 5.10 3.29 63.3 66.7

3) ABFEEOZELTEDIER :
FRUTZABLIUOBE, BIORRBONSHEEE (B2R) #28IEL, SEEO2ECH
THREGOMIPEIE 2RO 5 LEEARES D, Z L THEAED L ABICHIT 2/ BEDE
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Table 4. Mean values in rate of each morphological characteristics to the total length of both the
natural and the cultured black bream, M. macrocephalus. (Abbreviations are as in Fig. 2

and Table 2)
Group of fish Natural (N) A Cultured B
ltems Mean value ?;i?::i;i Mean value (Si:i?::;;c:‘ Mean value j;i?:’?igdn

(AN/TL) = 100 52 510-40.10910.511+£0.077/52.062-40.163(0.7674-0. 11552.313£0.254/1.193+0.179
(HL/TL) x 100 [27.806£0.0820.3880.058[28.375-£0.100(0.47140.071[29.170:0.233/1.09240. 165
(TR/TL) x 100 |24.568-50.123(0.580--0.087(23.913:0.083(0.3904-0.059|23. 362:£0.248)1 . 166+0.175
(TI/TL) x 100 |32.383-:0.115/0.54240.082(32.09440.1470.692740. 104/31.235+£0.1890.8870.135
(SL/TL) x 100 9 .749-10.06200.2914+0.044| 9.37140.109(0.51140.077| 9.291£0.069(0.3240.047
(PL/TL) x 100 [26.254--0.1430.671+0.101[25.086:20.2080.976 0. 14724.608+0.0970.457£0.071
(AL/TL) x 100 |13.838--0.123[0.5794-0.087|12.312+0.1750.821-0.123]12.133+0.1360.640+0.094
(VL/TLY %100 119.56940.127[0.597+0.090[18.727-£0.161(0.753-+0.113|18.520::0.1210.56740.084
(CL/TL) x 100 |19.223:0.080[0.374--0.056[18.666+0.1230.578+0.087|18.562:+0.115(0. 541 0.082
(DF/TL) x 100 |36.067-:0.070/0.331-£0.05134.944:0.121(0.566+0.085(34.52940.1110.521+0.08!
(AF/TL) % 100 |56.4924-0.1630.7640.11535.5534:0.098(0.4610.07155.419::0.17200.807+0. 121
(VF/TL) x 100 |33.09120.142/0.665-20.099(33. 130+0. 187/0.876+0.132133.686::0.237/1.11340. 169
(PF/TL) % 100 29.025--0.098(0.462--0.47129.100--0. 176(0.827+0.124/30.298-0.2040.957+0. 144
(DB/TL) X 100 |42.697--0.092(0.436+-0.06541.179:£C.266/1.247£0.18840.094 0. 103|0.482-0.072
(AB/TL) < 100 3 358-10.048/0.22540.034/13.322-0.121(0.568-4-0.087|13.010:£0.0790. 370+0.056
(BH/TL) x 100 |32.512-£0.084(0.3984-0.059/30.4790.1230.578-0.087/29.832:20.22411 .05140.159
(DH TL) X 100 |10.584-0.0840.397-+0.059|10.366+0.131/0.616::0.092 9.728+0.1190.562-£0.086
(ED/TL) % 100 7 711-£0.0450.01140.032| 8.0654+0.1490.69840.105| 9.220-:0.181,0.864--0.130

Table 5. Cenfident coefficients in diffrences of morphological characteristics between the natural
and the cultured black bream, M. macrocephalus. (Abbreviations are as in Fig. 2 and
Tables 2 and 4)

o N and A N and B A and B
N ~ A N ~ B A~ B
tems ~ e —~ ———————— —~ P T~ ARt wa
! N~A NG AGeE | VTP NGerBen? | TP | AGEE B(E)?
AN 0.448 2.28 0.197 0.71 0.251 0.83
HR 0.569 4 .41 1.364 5.52 0.795 3.10
TR 0.685 4.35 1.196 4.33 0.551 2.11
T 0.289 1.55 1.148 5.19 0.859 3.59
SL 0.378 3.C2 0.458 4.97 0.080 0.97
PL 1.168 4.63 1.64¢ 9.56 0.478 3.41
AL 1.526 7.13 1.705 9.31 0.179 0.81
VL 0.842 4,11 1.049 5.99 0.207 1.36
CcL 0.557 3.84 0.661 4 .68 0.104 0.62
DE 1.123 8.07 1.558 11.89 0.415 2.53
AF 0.939 4..94 1.072 4 .54 0.134 0.69
VF 0.039 0.18 0.595 2.16 0.556 1.84
PF 0.075 0.37 1.273 5.63 1.195 4.45
DB 1.518 5.40 2.603 18.86 1.085 3.81
AB 0.036 0.27 0.348 3.78 0.312 2.40
B H 2.033 12.94 2.680 11.21 0.647 2.53
DH 0.218 1.41 0.856 5.86 0.638 3.60
ED 0.354 2.28 1.509 7.98 1.155 4,89




EK 7 0 & 1 ORLE & AR DNT 189

YL, RRELBEROAB OB TREE, BHE, WEE, BEE, HEE, Uk
DEBB L OGS TONE, TEAEES LRSS SiK, S RREEERBREEOMT
BEREER, [LES IO 6 BELHE TOMRES & 2R MBOEEIR 2hFnERY
WD HN D, I HITER 2 BOMTRINES L MWD & IEEE T TOREBDO 2B 2D
SR LAY

DEY, INLOFRIZFETALE0EDE LB, T0bLEROEDE LTIE, ¥
£, BERE, BHE, BHEE, EBE, Wik > WEEME CoOEE, wiks» 5 coE
HE, BEEE, BRAEESIORBORBREIRED L VB A S <, HE, Uikd 5 e
HETOES X OHES YOREIREDE AR A S WHEANA SN 5,

3 U
MY RBR ORI DN TRE (1942) 13105 A3 RAREETHRE 9.5~13.8 cm, Z it
THE6.0~12.2emil RIS 2 C & BMEL T 5, AEBIC L 3 & LAEFEORKRENZI0A =
ICER 8.10~9.30 ecm ILFE L, HERETIZ4.75~9.40cm 2k hHBMICH L VB E D D 5,
CDL DRI BRH - OBORE ORIV ERT, BEICHT 3 IEH2RE & Ul
ILKIENTHT BUND 0B RHERIFIC D & S RBFOBBICE > TET 2 LEBbN A, 20

Table 6. Morphological differences and proportion between the natural and the cultured black bream,

M. macrocephalus. (Abbreviations are as in Fig. 2 and Tables 1 and 2)

Apparent order N>A>>B B<CA>N
N>B B>N
Real order N=A=8B N=A N>A=B | A=A=N B=A B>A=N
A=8B A=N
AN SL TR  VF PF HL
AB T CF ED
o DH AF
Characteristics cL PL
of body AL
VL
DB
BF 7
Proportion ) We= | Wa> | a Wa=1la Wa>la
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