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Genetical Studies of the Carp.
I. On the Hybrid of Carp’s fry.

Isoa MATSUI

SYNOPSIS

The german carp which distributs in Japan now was contributed in 7904 by
Hofer entruating Dr. F. Doflain. Those leather carp (femele 4) and mirror
carp (male 1) which arrived at Tokyo safely were cultured at the pond of the
Imperial Fisheries Institute and some of leather carp were crossed with Japanese
carps in 7906 and those fry were distributed all our country and multiplied
themsellves. Thore were crossed with Japanese carps again or their hybrids
were crossed one another. As the result of these crossings, it is difficult to get
the pure race of the Japanese carps now. In our country the German carp was
disliked from it malformed appearance form, it is cooking value point for even
the scales have been in our country. Therefore the pond-cuture of the German
carp didn’t develop in spite of the experimental result of its good growth
when the comparative studies of the growth-degree was chiefly done about the
suitability of pond-culture at that time of it transplantation. This report was
done dy comparing and examining the value of fry from the point of selecting the
beneficial exellent kinds on the pond-calture technics than on the carp-form. The
experimental materials are as following. I had fed fry hatched from the adult
carp which concluded to have the Japanese carp’ s morphological characteristics,
and owing to the form’ s difference the following three group were selected
from 12,691 fishes and 100 éarps were taken up from each group by at random
selection-method examined.

Group Morphological characteristics

A Scales are arranged regularly and have types resembling to the Jupanese carp.

The arrangement of scalés resembles to the mirror carp and the numbers of seale in
B the lateral line are few and large. Secondly the scales In transerse series are none or

few and rough.large.
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Intermediate type between A and B groups.
C The arrangement of scales are abnormal and irregular and rough-large but not so

strikingly.

The rate of appearance of such a group is 88.2% (A), 3.3% (B) and 8.5% (C).

Such adult carps are considered to have seperated from the crossed hybrid
which passed at least several carp is a recessive again one of Japanese carp
and the form of scales is distinctiy recognized. In the scale’s form are both
factors of more-scaled character and few-scaled character. The scale’s form of the
carp has a tendency to possess somewhat fewer lateral line’s scales than those
of the Japanese carp. Such two groups had been fed under the same circumstances
and the same pond-culture technics for a year, and there had been recognized
the morphological difference between the both groups in this experimental period.
Namely comparison with the German race, the Japanese race has higher in body
height and broad in body width and more over, the snout is short and fat-degree
is great and shows the superior body-type. Such a morphological differnce
doesn’t seem to have came the each pure race of the Japanese carp or the
German carp an also seems not come from the fixedness of the intermeduate
hybrid and it concluded by the hereafter experiment, if the morphological
recessively factors rather inherited dominantely in consequence of the impurity
by the long-time miscellanious among the hybrids.

According to the result comparing the growth-degree of the German carp with
it of the Japanese carp, the former is superior to the latter about the infant
fish within the 15cm length and then afterwards the German carp seems fo
grow greatly. Considering from such a point, as this exeriment fishes within a
year after hatching, namly within the experimental period. I can recognize the
morphogical characters don’t change controlled by the circumstances according
to its growth. Subsequently as the two groups of Japanese and German race
infant fishes grow, 1 should select the Japanese carp race according to the

scale’s form and should provide as the iry.
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Table 1 Morphological characteristics of experimental sample,
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Table 2 Showing the percentage in each groups,

T _ group ' .
Perm —_ A B C Total
Number of fishes 11, 136 411 1,073 12,619

. 3.3% 8.5%

Parcentage 88,2% 10095
11,8%
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Fig, 1 Frequeney of number of scales in Iaterai line,
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Table 3  Variation in the number of scales on lateral line,

\‘\Nnmber of scales 811012141618 20[22 2412628130321 34| 36
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Table 4  Variation in the number of scales on lateral line for A group,

Number of seales | 31 | 32 33| 34| 38| 3 | 37| 38| 39 i #
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Table 5 Variation in the number of seales on transverse series,
\\\ No. of scales
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Table 6 Showing the relationship between scales on lateral line and transverse series,
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Tuble 8 Variation in the body length,
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Fig, 2 Frequency of body length,
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Table §  Variation in the body welght,
315

S~ Body weight 9 |1

1 7 111315 | 17 3 . fati
T A ALY * Mown vebne | SGIEREL | ettitent
A 2125|3718 9 4 2 1 i 6.7840,19|£2.8740. 14, 41.904:0.23
B 1025|3818 3 41 0 1 1 6.0040. 19|+ 2.74 0. 13 45.60£0.25
0 8|27 3622 51 0 1 1 o] 5.98 0. 16|4: 2. 41 0. 12| 40.29£0.22
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F10ED M Th 5. Ab A 0.436; Table 10 Fatness, (W/L2x1000)
BRr:0.321, CEEO. 304 ¥ 7L, BRI Gronp A B ]
WMZHE L BRTHS, Fatness 0. 4356 0.321 0. 304
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Fig, 3 Showing dimension of body parts in relation to body length of A and C group,
Note : x —C group, @ — A group,
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Table 11 Variation in the ratio of the body width to body length,
Body width 14) 15| 16| 17| 18( 19] 20| 21| 22| 25 ‘ .
\Body length * 100 VIr vl el el v vl 1l Mean value Standard Variation
N 15] 16] 17] 18] 19| 20| 211 22| 23| 24 deviation coefficient
F‘I’an()ncy \\ £ Ll 4
A t 2! 3| 14 31 28/ 15/ 6| 1) 20.044+0.08/41.2440.34 6.164£0.29
B SI 12 16] 44, 20 2 17.33£0.03[+1.1840.06! 6.7840.32
G Si 11| 44; 27} 11 1 16.95+0.0741.08+£0.05] 6.3740.3C
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Fig, 4 Frequeney in ratio of bhody width to hody length,
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Tahle 12  Reliability of cach groups,
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Table 13 Variation in the ratic of the body height to body length,
Body height Pa; -
\\ __0_§_hel_g‘.hﬁ % 100 26\27128 29,30 31| 32| 33| 34) 35 ! Standard Variation
BOd:}.’__!S‘_]g_LNh VBT by by Ui | L) Mean value deviation | coefficient
Frogency | 27| 28| 22| 30|31 | 32| 33| 34| 35| 36
A 1 0 7 16 21| 31} 9 5 33.0040,0941.4040.07] 4.2540.21
B 1 3 8 18] 33 22| 13 30.554£0.09+1.36+0,06 4.45%0.21
0] 12 7 24 27 24/ 10] 3] 1] 1)l 30.64+£0.10{£1.47+0.07| 4.80%0.23
Tabl 14  Reliahility of each groups,
, ' Ma ~ Mg Mr ~ Mo
Ma ~ M8 Mg~ Mo A/ ? 2 ~/ ) 2 — —
dat0n | f0a~00 | viTyel | voi+ol
2,45 0.09 _ 0.13 0.14 18.84 0,64

1%, $I3FICRIREMICH D, FEGR 7 33.004:0.09, MZUR Fiafi 30.55
£0.09 30i% 30.64+0.10 x Hidhc ElEtCAESTS b 3. BB EERIHL
EFRIC L THREREWESENIN 3, L TREMOEREER 31~32 CHET 3
OAEE L HESNS,

F. M £ H#HEIMELONGEL ARCBRECHETRRTRERARCHI
BT, WEEMICHERED BILD, 2o x 100 DFEMERD FEEE LT IIEH 15 %
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Fig., ¢ Frequency in ratio of smout length to hody length,
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Table 15  Varintion in the ratio of the length of snout to the body length,

Length of snout .
< Body Tonghh * X100 |6 d~ (6.8~ (7.2~ |7.6m (8.0~ (8. 4= 8. 8~ |9 2~ [9. 6~ |10.0~{10. 4~
. 6.8 7.2 7.6 80 84 88 9.2 96 100 10.4 10.8
Frequencv i l
A 3 i 10 12 | 12 | 13 10 9 12 | 11 1
B 1 1 4
C 7 8
' f
10.8~|11.2~11.6~]12.0~12.4~|12.8~(13.2~ 3o . | Standard Variation
11.2) 11.6] 120 12.4 12.8 13.2 13,6i Hlean valie deviation coefficient
A 3 2 1 8.8724+ 0.076|+ 1. 134 +0.054/1 2. 790 4 C.06C
B 18 | 15 | 3t 15 3 3 {11.900£0.046|+ 0. 68340.033| 5.77840.276
C 17 | 20 | 22 | 11 8 3 1 [ 11.496-£0.054|+ 0. 797--0.038 6. 9504 0.331

Tahle 16  Reliabilty of each groups,

, / Ma ~ Mn Mp ~ Mc
Mo~Mao | My~Mo | foi+ 88 | W 08~08 | sriar | vart ol

3.03 0.40 0. 0% 0.07 34,40 5,77

B, B I15%cko T, BIRTFEE 8 872+0.076, B2 AR HE 11 900+0.046
iz 11.496+0.054 B R ZEREC b WIS v YR ET cESRB s bha, BTG
ERREHZERCH L TENEWESED oh, WEMOER A 10.4~10.8 43
BB S, HZEEPRTY, MBCERTERCGEDDO D (BREC)
RTHLHEED S0
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B THDT, HLEBEF L EFECERRE Fig, 7 Relationship between the
) . e e - body length and body weight,
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