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. i Cross
Stages | M@xMs | CoxCs | CexMa | MexCs

| (hour) D) D) 3 rd
2 celled | 0.55 T .15 | 1.0 | 0.50
4 celled i 1.20 | 1.35 | 1.40 1.20
8 celled 2.30 | 2.30 | 2.20 2.30
16 celled ] | 3.00 | 3.20 E 3.20 3.10
Morula | 6.20 | 7.50 | 7.00 | 6.00
Blastura % 8.00 | 14.00 % 14.00 8.00
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Begining of Gastrula _ 10.10 25.00 24.00 10.30
Formation of embryonic shield. 14.50 26.00 26.00 15.00 o
Formation of embryo 18.30 31.00 32.00 19.00
Appearance of optic resicle 20.00 44.00 45.00 21.00
Appearance of myotomes 23.00 54.00 54.00 24.00
Morement of heart 30.00 56.00 55.00 33.00
Blood circulation 33.00 62.00 60.00 36.00
Morement of muscle 41.00 96.00 - 89.00 44.00
Hatching 55.00 140.00 128.00 65.00

Table 1. Developmental rate in normal larvae and hybrids between Misgurnus

anguillicaudatus (M) and Carassius auratus (C).
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Cross
Ti .
issue or organ Diameter M x M5 COXCa COXMs | ngcg
(@) ) r) | )
Shorter 3.0 5.6 4.8 3.9
Muscle Longer 1.8 7.2 6.4 5.4
|

. Shorter 4.4 5.9 5.2 4.8

Intestine Longer 5.4 8.6 7.3 5.8

Shorter 2.8 2.7 2.7 2.8

Blood Longer 3.1 4.0 3.5 3.5

Shorter 4.0 4.8 5.0 4.3

Nerve Longer 4.7 5.6 5.4 4.9

Table 2. Size of nucleus in normal and hybrids between M. anguillicaudatus (M)
and C. auratus (C).

Fig. I. 1 & 2. Hybrid larvae of C. auratus @ x M. anguillicaudatus 8,
9 days after insemination. 3 & 4. Hybrid larvae of M. anguillicaudatus
2 x C. auratus &, 12 days after insemination.
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1
Number of myotomes [ 43~44 ‘ 29~31 31~34 ’ 30~38

Table 3. Number of myotomes in normal larvae and hybrids between
M. anguillicaudatus (M) and C. auratus (C).

TOfRRPL LT FS a3 v @ X+ vFagofffuchtik FoavoERARO zhic ik LT
HEBOL VT L3 % v X aSOMMTFOWBIC L3 b0 EHE2 b, Bicl z OHlAEHF v ¥
T DIEFRRELD 2 T HIR L T O W F 2 a vy QOMUT OB X5 DEB2bh
b0 FYFaLXF2avBoff-ihs ¥ a2 0ENRRMO zhiclRL T, HEHENZWER,
FoavSORMTFOMECLDEDLEHEZ I, ¥ v DILFEHO bOIK L THD SN
HER ¥ v FaQLOHEGTORECIZ DEEZLND, ROTTh bOADKHUF ROTEE I
b SCREEROBEUFORBEEWRT DT EMTE I,

S BLERDNFAIRI SEHRMIBOK

FZavdsoFaoaEnpriiiamcidcr, NewMman (1918) Fr Russer (1939) o
BRE L mxBREACBRICRMEDOREYAD L LN TEaRN DR, Lh ULERICRD %
fFfaotaFEMBoRR, FeLavisrFaNtRELVWERRD S, IS Foa voffuch?
TRIMLEZ TRREOCEMLZELN T, FHELTH S I—12 R EHbNZ2DTH 5, +
Y F 2 TR TRIMELETIC R TP IR L, EIEERINICEE TR IA flic 25—40 farsiz i, i
{LE#HOF AT 120240 sz bz L LEDNS F2a vl X s vF aSofFRAICiT
R LLIRT I ORI IS TE TW L boad b kit cer 150 Hasz 2 ¢ & 48
T&ko Fr¥aQX FavAoFMTiE, v a3 0IHANO Zh c LK L LEEo B
ETRIFEICHR L b ofc,  Table 4 [ ZIHMLEHZ O b IET KT Lo fiokERE
gD MFEMBOBOIRERT b OT, £HAEE b 50 HRLFHELZLOTD 2o



12 E S = famsBsRs !
Cross
Number of melanophores MO xM& CoxCs COxXMa MO xCa

(Idnivi num) @) D) )

0 46 | 0 0 2

1 ~ 20 4 0 0 7

21 ~ 40 0 0 0 32

41 ~ 60 0 0 -3 9

61 ~ 80 0 0 15 0

81 ~ 100 0 0 30 0

101 ~ 120 0 0 2 0

121 ~ 140 0 3 0 0

141 ~ 160 0 3 0 0

161 ~ 180 0 14 0 0

181 ~ 200 0 19 0 0

201 ~ 220 0 10 0 0

221 ~ 240 0 1 0 0
240 more 0 0 0 0

Table 4. Number of melanophores in a half side of body of normal larvae and
hybrids between M. anguillioaudatus (M) and C. auratus (C).
ML xM@ and M@ xCa observed 68 hours aftr insemination, C xC&
andCQ X M@ observed 144 hours after insemination.
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Résumé

This research was made to examine the reciprocal cross between mud loach
(Misgurnus anguillicaudatus (C.) ) and goldfish (Carassius auratus (L.) ) which is of
a different family, and to explain the development and the effect of the genes.

At the early stage of development, it was found that more dead eggs were among
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the interfamiliar hybrid ones than in the case of the normal cross, and the number of
them were much more increased at the gastrula stage.

The larvae which were produced from M. a. (=mud loach) ¢ xC. a. (=goldfish) 5
survived for 14 days and those produced from C. a. 2 xM. a. 3 survived for 24 days,
but many of these larvae had an obstacle of development in the head, the tail and the
yolk sac.

The time needed for hatching C. a. of the normal development was twice as long
as that for hatching M. a. of the normal development, when both of them had been
kept under the same condition of temperature (19-21°c) by the thermostat. But C. a.
¢ xM, a. s hatched faster than C. a. of the normal development, and M. a. ¢ xC.
a. 3 hatched slower than M. a. of the normal development.

The nuclei of the normal larvie of M. a. were found to be very small compared
with that of C. a. In the case of M. a.¢ x C. a. 3, however, the nuclei were bigger
than those of the normal larvae of M. a., while the nuclei of the larvae hatched out of
C. a. ¢ xM. a. 5 were smaller than those of the normal larvae of C. a.

The number of the myotomes of normal larvae of M. a. were greater than those
of the normal larvae of C. a. But through the experiment of M. a.¢ xC. a.5, it was
known that the number of the myotomes were less than those in the case of the
normal larvae of M. a. C.a. ¢ xM. a. 3 showed that the number of the myotomes
was bigger than in the case of the normal larvae of C. a.

The normal larvae of M. a. had no melanophores immediately after having been
hatched, but the normal larvae of C. a. had already melanophores ranging from 120 to
240 as soon as they were hatched. More melanophores, however, appeared in the case of
M. a. ¢ XC. a. 3 than in the normal larvae of M. a., and in the case of C. a. ¢ x M.
a. 5 they appeared less in numder as compared with the normal larvae of C. a.

From the facts mentioned above, I think I can conclude that the size of nucleus of
larvae, developmental rate of the egg, the number of myotomes, and that of melano-
phores are effected by the paternal as well as maternal genes. Therefore, I can not
approve of the parthenogenesis which Loes had publicized, and I am convinced from
the facts of my experiments that the interfamiliar hybrids can be produced by the
fusion of the egg nucleus and the sperm nucleus concerned at the moment of the
insemination.



