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Studies on the growth of the pond-cultured animals.
V. On the growth of tobi-koi (superior growing carp’s group)
Isao MATSUI
(Shimonoseki Fisheries College)
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Table 1. sx | # W # R
' Water temperature (°C)

\
Yearw Jan. Feb. | March | April May June July Aug.
1937 — — — —_ 20.9° 22.4° a7.4° 29.1°
1938 5.1° 5.9° 12.6° 16.3° 20.4° 24.4° 31.5° A 28.8°
1939 4.0° 6.7° 11.0° 15.0° 20.9° 27.4° 29.3° 29.7°

Sept. Oct. Nov. Dec. ‘
T HAZRICRD BIER R T,

25.6° 18.2° 16.6° 6.8°
25.8° 19.8° 18.7° 8.9°
27.6° 20.9° 15.0° 74
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Scales of Tobi-Koi . ) H T, ' e
A.—Shows a scale of fish cultured «éﬁkﬁ&m@(?’%’dﬁd&f&%# b WA ORIER D>
for two years in pond. IR R X 2.7cmTH 2, WFEE(1941)(®
B.—Shows a scale of fish cultured i f iR o i D WA, 2 1.6~
for three years in pond. ’ B § '
L7cm ©, fARZEK s BETI0REE
26~3.0cm CHOTEREOHBE K—FKT 2HERT,

b) MERBLER L ORIFR

%%CENX®m%®m%ﬁmm@omEa?ga%ﬁﬁ@bﬁﬁm&orﬂ%ﬂmo
L HUNT Z2HE YIh T Lieds, AHR(1937~"38) (DIFEE(194DE b hohr 2 HE L RO TR Do
ZAES L] LICHRTIREIBECONRR AR T 5 832 0F L B LRI SETFSE b 0T H
%o WM IS OYIBTRBE L CBIFEE CIE L2 bDTH 2, WERE AN 2 K




168 LA S RSB, 1-3

DEY TH 2o MHELERRE OMRLERTIE My LICRINEINS 5 7 TlRED
Ry R IBMOTEY TH 30

MM
&
| 4

1.0

0.8

0.6

SIZE OF SCALE
T

0.4

i Il [ 1 -
i 10 20 30 40 50

BODY LENGTH (CM)

Fig. 2. B85 LR L OBIR Ol @

Relation between the size of scale and body the length, o female, e male.
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) Relation between the number of radii and the body length.
. o apical radii (R,); x basal radii (Ry)
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Table 2. Jit 5% % 8 & K B & 0 B &

Relation between the number of the radii and the body length.

26.6| 24.4| 26.7| 27.8 26.0| 25.5

l

36 |39 32| 45| H8 | 64 66| 56

. (cm)
Body length 25.7| 23.0 24.6| 21.8) 26.9| 23.7| 24.1| 21.8] 25.0{ 25.8) 28.3

(Rp |
Aprical radii 20 (15|27 |31 |51 |23|37|33]|24

27 128|116 | 26| 25|21 |24 |20

(R
Basal radii 24

19 | 16 | 20 18)25 22

25.2] 26.2| 25.6| 23.5| 27.8| 24.7| 27.6| 42.5] 43.2 44.2|39.8/ 37.1| 42.9| 39.7| 41.5 37.3| 41.2| 36.5 37.4| 35.7

18 | 67 |45 (37 | 2839 (32| 24|43 |47 |68 |69 |50 |97 41| —|51|70 | — |32

39.0| 40.0| 40.8) 45.4| 50.7| 45.0| 34.6/ 35.9| 38.6| 35.4

64 136 |29 |97 |63|84|39|48| 72|37

WA DR RN TRETROBEY TH 2,

R, = 1.0660 L0738 R, = 1.0350 L0-837
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Table 3. = 48 {4 o % & I & 3 3 % Kk B
Showing the calcu'ated body length by the scale’s
measurement in tvs{o years
Ng;nnt)’gfe"f 1| 2] 3 50 6| 7] 8| 910 1|12 13| 14 | 15| 16
Body length | 25.7|23.0| 24.6 26.9)23.7| 24.1/ 21.8 25.0) 25.8| 28.3| 26.6 24.4| 26.7| 27.8) 26.0
Sex e8| e|ls |8 |5 |8 |22
In 0.76} 0.58; 0.64 0.73/0.64/ 0.90| 0.61] 0.71{ 0.70| 0.69| 0.68| 0.73| 0.74! 0.81| 0.74/ 0.
L 0.25 6.13 0.20 0.23 0.19/ 0.22 0.17| 0.21/ 0.21/ 0.21 0.17| 0.21] 0.28| 0.26/ 0.23
JLT x I |8.45(7.137.69 8.46| 7.04] 5.90/ 6.06/ 7.40| 7.75| 8.62! 6.65| 7.03 70.09; 9.23| 8.07
18)19 20 (21|22 |23 24 '
25.2| 26.2 25.6( 23.5 27.8| 24.7 27.6’
2 2 =T - = A Y
0.770.68{ 0.73) 0.70| 0.69| 0.61| 0.61
.22{ 0,20/ 0.20| 0.19] 0.17] 0.18 0.15
7.20| 7.70| 7.02| 6.38| 6.85| 7.30| 6.79
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Fig 4. #sfiotkRoipst  ( J-14em 27246 -3+
Frequency of body length in each age

( sayear: L], two years,

- , three years
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Table 4. = 4 f o & '© & 2 §F 5L K E

Showing the calculated body length by the scale’s

measurement in three years . k

1
- Number of 1 e | 3| 4| 5| s 7 s | o | 10| 11
? Sample oL |
Body length 42.5 | 43.2 | 44.2 | 39.8 | 37.1 | 429 | 397 | 415 | 37.3 | 412 | 36.5 A
Sex 3 3 Q Q 3 3 Q 3 ‘
In 121l 121l 116 1.06 0.05 1.33 1.33] 1.03 1.14/ 137 1.09
] 0.23] 023 0.35 0928 030 033 o038 027 023 03| 035
) ]
I, 0.33 - 043 034 030 032 042 033 030 046 037 037 ‘
Iy 0.66|  0.56| 0.48| 0.49] 0.33] 0.60 053 0.47] 0.44] 063 0.41
{; % L 8.07| 8.23 15.50| 10.43| 11.70| 9.75| 11.60| 10.88| 7.53 10.52| 11.71
% (h+1). | 19.66) 28.48 30.50] 31.61| 24.20] 24.20] 22.23 22.95 22.60 21.62| 24.10
. 1
1
12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 2 | 21 | 22 | 23
» 374 | 357 | 39.0 | 40.0 | 40.8'| 45.4 | 50.7 | 45.0 | 34.6 | 359 | 38.6 | 354 :
3 3 Q 8 Q Q ? 2 3 3 5 5 !
1.07| 1.04| L11)- 104 102 116/ 1.32] 1.35 0.93 0.92 1.03 0.99 i
0.32] 041 034 040 0.23 025 0.35 036 017 031 027 o0.12 !‘
B |
A
0.30| 030, 035 0.33 045 043 0.64 064 055 023 046/ 0.48 :
051 034 043 033 0.35 050 028 039 020 037 034 0.36 :
1122 14.08| 11.94] 1539 9.30| 9.82( 13.45| 12.03| 7.00| 12.20| 10.11 1
21.76| 24.35 24.21| 28.08| 24.55 26.65 38.10| 33.20| 26.80| '21.03 27.38| 21.45
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' Table 5. % 48 4 5 © F & tk £ ‘
g.' s Mean value of body length in each age o
I.ﬂ - Age Mean value (cm) Standard deviation | Variation coefficient | Range of variation
3 | !
[ 1 9.064+0.31" 3.324+0.23 36.60+2.81 5.90+15,50
2 25.7740.26 2.66 +0.19 10.32+0.79 19.66 +-33.00
3 40.04 +0.66 4.714+0.47 11.724+1.16 34.60+45.40
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: Fig. 5. BEdhd OBENSFHEL L EESOTEREY R
S . Growth curve presumed from a composition of body length
: O, average body length for each age group was calculated
by the method of scalerreading.
£r S Y, —EHTrE/ 59cm, ok 165cm, B 9.06 + 0.3lcm, TAEATRE/D
EQ_ 19.66cm, #k 33.0cm, ZPiy 25.77+0.26cm, =4EMATRE/] 34.6cm, Fkd5.dcm, R
e By 40.04+0.66cm TH 2o
M ORREHN I N2 b OOHHIBH LT, MHESIICAESOERELRUNLEH 6%
;- DOHFEYTH 20
' Table 6. H 0 Ic & 5 4 4 40 T I 4K &
b Growth-rate comparing with male and female
S Sex Female (cm) Male (cm)
= Age M| s | w M | s W
1 9.014+0.38 | £2.44+0.27| 6.55~13.45 | 9.574+0.42 | +2.6840.30| 6.38~15.39
2_ 24.940.44 | £2.5240.30 |21.62~-38.10 | 24.524+0.33 2.18+0.23 | 21.03~28.30
3 43.004+0.89 | £3.731+£0.63| 39.0~50.7 | 37.004-0.43 | +2.004+0.31| 35.40~41.50
M-.~-Mean value ; S...Standard devlation ; W...Width of variation
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Epb—4Efaciz 9.01£0.38cm, #Efiid 9.57+0.42cm, “4EHTRRMERIZ 24.95+0.44cm
HEfuz 24.52+0.33cm, =4E4ATIRMESIT 43.00+0.89cm, #:farz 37.00+043cm T, —
AEMTRIER Y D VERORENSRITTH 295, TEACRELICHESREFER Y, =
SERTRMASENCRERFTS 2, D0 2HARZIEEEC LA (1938)5 ol 1
PHERBOBND. M LT DELRELOETROEECHFRT 20T, < & bhF
BIHL Y D % 14D LR (RT3 R TH 2L BET 2, BEOREYERTLTET
KOFED CH 2, '

.Table 7. Ffai R MK 2 BORERICHT 2 8 0 %k
Growth in the pond and lakes by the other papers

Age 1 [ 2 3
Sox Notice

Auther \ ‘ ? 8 ? 1 5

MATSUI (4) 6.6 18.1 19.2 29.0 ' 274 Pond-culture
KUROKI (3) 12.8~12.2 19.4 Fishing in lake
HAMAI (D 10.9 " 18.6~23.1 — Pond-culture

© 7.0+05 22.4+0.7
MATSUI (5) 17.1 (max) 27.1(max.) 28.5+0.9 Pond-culture

ALEE L2l oRERER, IRECEKOTHET 295, ILRHERE, HoZL:E
KE K BIEAGECEKD BERMICEKS S OTH 50 RERFEMICEW T b RIREPR
DI, FHLHE, KE. XESoBRE cEoOTEfA REXrRT 0L B~ 25,

C—RCRIRER L ) BB L ESRERFTH 2, ML THIEMEE F vBOREEY I
Bz, reEsEEEEcb LT —ERCR 5% THEMAT 3%, SHEMATEBRE.
% e KORFEME & IR AT 6%, S4EMT 109% BERIFTH B,

3. ¥ =

1. #%E (L) L#EE o) :oBFREREARTERRIN B,
, L = 15.778 + 0.029 In

2. BoBER (R) RUBHEBO (R) BHH#ERRECHEOTHEMNL, KhEL 0B

FBREXKXTRIIN R R R X DBwe (H2EBIK)
R, = 1.066L»07, R, = 1.035L0.893

3. T loREER—EL TR/ 59cm, X 155cm, F# 9.05+03lcm, =
ferB/ 1966cm, A 330cm, iy 25.77+0.26cm, =4HC12 R/ 34.6cm,
A 45.4cm, 53 40.04+0.66cm ©H 3, (35 FEBH)

4 —FEHTREELIHEA X D VRESBEHCH 245, TERTRBERSEDN CHEFL
b, ZEATRBANREDICRERIFLZ 20 ¢ O RIIFENIPE L b § Bl
T27DTH 2, (5 6K2IR) .
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- Résumé
The growth-rate of tobi-koi (compared with common carp) is superior,
and the present paper reports on its growth-rate. The results may be
summarized as follows.

1. Relation between the scalés size (In) and the body length (L) is able

to be expressed By the following formura.
L = 15.778 + 0.029 In

2. The number of apical radii (R;) and basal radii (R,) in scales, increases
according to growth, and computing the date between these numbers
and the body length is able to be expressed by the following formulae.
And R, is more than R, in the number. (See Table 2)

R, = 1.006L1-0738 R, = 1.0350L0-8927

3. The body length of Tobi-Koi showed minimum 5.9cm, maximum 15.5cm,
average 9.06+0.3lcm in a year, minimum 19.66cm, maxinum 33.0cm,
average 25.77++0.26cm in two years, minimum 34.6cm, maximum 45.4cm,
average 40.04+0.66cm in three years (See Table 5)

4. The growth of maile is superior to female during a year, but.in two
years female is a little superior.to male and in three years, female'is more
superior to male. This irregular phenomenon is probably attributable to
development of gonad. (See Table 6)

5. The Tobi-Koi’s growth-rate is superior 5% in a year, 3% in two years,
about 594 in three years to the common carps, growth. .





