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Backeross hybridization between female cyprinid loach (Misgurnus anguillicaudatus) and
male mud loach (M. mizolepis) X cyprinid loach hybrid were made, and its effect on early
survival, cytogenetic traits, and gonad development were examined. Mean fertilization rate
and hatching success of backcross hybrids were similar to those found in the maternal
species, the cyprinid loach. However, the backcross hybrids revealed significantly improved
early survival up to yolk sac absorption (86.0%) compared to cyprinid loach (0%) under
low culture temperature (15C). The erythrocytic size and DNA content of backcross hybrids
were nearly intermediate to those of the parents. Karyological analysis of backcross hybrids
displayed two kinds of modal chromosome number of 2n=48 or 2n=49. Growth of backcross
hybrids over 6 months after hatching was proven to be intermediate bewteen their parental
species. Although backcross hybrids had intermediate values between those of thier parents
in most morphometric traits, overall external morphology of backcross hybrids was more
simlar to cyprinid loach than mud loachXcyprinid loach hybrid. Histological examination
of gonads at 2 and 4 months of age revealed that no female was observed in backcross
hybrid groups, suggesting the possibility of production of monosex male population.

Key words : Cyprinid loach (Misgurnus anguillicaudatus), Mud loach (M. mizolepis), Hybrid,
Backcross hybrid, Survival rate
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(1992) 9] Wg <t A8l ARAHHE
Agstgel, 10ukale) Aol colchicine
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5. Flow cytometry
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o] whioll 9JA Fig. 13 %] #A-(standard
length, SL), ¥#(head length, HL), =]*1
(caudal peduncle depth, CPD), ¥]¥#-(cau-
dal peduncle length, CPL), F%o| Zo|
(snout length, SNL), Al32L(body depth, BD),
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pectoral fin - ventral fin, P-V), #jx|2=2jn]g}
Fx=au)zb Agl(distance of ventral fin -
anal fin, V-A), ¢7(eye diameter, ED),
S A 2]u| 7] Zo](length of dorsal fin base,
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B), $X=#u|7]"d Zel(length of origin of
dorsal fin, OD), WA =2]{u]7]’d Zeo)(length
of origin of ventral fin, OV) 3 lz|-&r|
717 Ze}l(length of origin of anal fin, OA) &
ZAsl

Fig. 1. Diagrammatic description of measurements
for cyprinid loach (AA), hybrid (MA : MM XMA)
and backecross hybrid (AAXMA)

SL : standard length, HL @ head length, CPD
: caudal peduncle depth, CPL : caudal pedun-
cle length, SNL:snout length, BD :body dep-
th, P-V ! distance of pectoral fin-ventral fin,
V-A ! distance of ventral fin-anal fin, ED ! eye
diameter, DB ! length of dosal fin base, B ' le-
ngth of 3rd barbel, OD : length of origin of
dorsal fin, OV ! length of origin of ventral fin,
OA : length of origin of anal fin.

A © haploid from Misgurnus anguillicaudatus :
M ! haploid from M. mizolepis.
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Table 1. Fertility, hatchability and early survival of cyprinid loach (AA) and backecross hybrid (AAXMA)

Exp. Fertilization rate Hatching rate Early survival

group (%) (%) rate(%)*
AA 59/65(90.8) 35/58(60.3) 0/99(0.0)
58/60(96.7) 42/67(62.7) 0/98(0.0)
55/60(91.7) 33/55(60.0) 0/71€0.0)

Means+ SD 93.1+3.18° 61.0+ 1.48° 0.0+ 0.00*

AAXMA 57/62(92.0) 35/65(53.8) 68/71(95.8)

58/66(87.9) 48/69(69.6) 71/88(80.7)

67/70(95.7) 37/66(56.1) 79/97(81.4)

Means+ SD 91.9+ 3.90° 59.8+ 8.54° 86.0+ 8.52°

*Survival rate from hatching to complete yolk sac absorption at culture condition of 15C water
temperature.

A ! haploid from Misgurnus anguillicaudatus 5 M : haploid from M. mizolepis.

Table 2. Comparison of erythrocyte size of cyprinid loach (AA), hybrid (MA : MM X AA), and backcross
hybrid (AAXMA)

Exp. Major axis Minor axis Surface area Volume
group (um) (um) (um?) (um?)
AA 11.44+ 0.63 7.64+0.76 68.93+ 11.05 356.46+ 96.01
Cell* MA 11.39+ 0.58 7.57+0.74 67.81+9.95 347.51+ 89.28
AAXMA 11.42+ 0.49 7.63+0.95 68.63+ 10.04 350.07+ 86.32
AA 5.07+ 0.03 2.82+0.16 11.23+ 0.57 21.18+2.29
Nucleus* MA 5.20+0.19 2.861 0.21 11.87+ 0.36 23.27+£1.25
AAXMA 5.11+0.06 2.83+0.15 11.49+ 0.51 21.62+ 1.19

*Values are means+ SD.

A [ haploid from Misgurnus anguillicaudatus 7 M ! haploid from M. mizolepis.
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2. A¥F A P 8 =27)

o, FET 2 AaiAEE ddeR
HYF A 9 ¢ 2718 2AE FI= Table
29} Zrh, AmeiATe] HEE AEANAL] A=,
gl oolofl wlEs T, Yus 24 1142
um, 7.63um, 68.63um’ 3 350.07um’c|}.2H,
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pm’E Aol ¥ AE g ¥ A
Table 20l Ueld nio}zte] u)te], o] HEF+
Az g 3 =279 FHAe] sgA JEelgrh

3. AP

A2l dAA = 2n=48 (AR Al
59 60.1%), 2n=49 (A3 AEES 36.5
%) 2 velke.m(Table 3), 2n=482] F7|4+2
Fig. 2-a, 2n=499] 714 Fig. 2-b} vl

4. Flow cytometry

Azt WY TE T4l AHgsled 12 5(1992) 9
whog 243 DNASHE B4 A, v)ye
T2 2.924+ 0.049pg/cell, FHETL 2.909+0.
053pg/cell 1a]i FTuxTS 2,921+ 0.058
pg/cellZ2 eIyt (Table 4).

Table 3. Distribution of chromosome number of backcross hybrid (AAXMA)

No. of Chromosome nuber (%) Total cell
Sample 46 47 48 49 50 51 counted
1 000.0) 1(1.7) 33(56.9) 24(41.4) 000.0) 000.0) 58
2 0(0.0) 1(1.7) 37(61.7) 20(33.3) 1(1.7) 1(1.7) 60
3 0(0.0) 2(3.6) 34(60.7) 20(35.7) 0(0.0) 000.0) 56
4 1(1.7) 2(3.3) 36(60.0) 21(35.0) 0(0.0) 0(0.00 60
5 1(1.9) 000.0) 33(61.1) 20(37.0) 0(0.0) 0(0.0) 54
Toal cell 9y 620 173(60.D 105365 1003  1(0.3) 288
counted( %)

A [ haploid from Misgurnus anguillicaudatus

M : haploid from M. mizolepis.

Fig. 2. Metaphases of backcross hybrid (AAXMA). a:2n=48: b:2n=49. A : haploid from Misgu-

rnus anguillicaudatus |

M ! haploid from M. mizolepis.
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Table 4. DNA content of cyprinid loach (AA),
hybrid (MA : MM XAA), and backc-
ross_hybrid (AAXMA)

Exp. group
AA MA  AAXMA
DNA content 2,924 2.909 2921
(pg/cel)* +0.049 +0.053 +0.058

*Values are means+ SD.
A [ haploid from Misgurnus anguillicaudatus ;
M [ haploid from M. mizolepis.

5 A%E

5-3F eMYoliAg A2 uFalFol 11.0cm,
FETol 11.8cm 23 HawlAlFe] 11.3cmE
vebo] A Aabel] glol FFF, dmuiAE,
ulFetel #AE vk AEE AR £4

Fig. 3. External morphology of backcross hybrid
(AAXMA). A : haploid from Misgurnus anguilli-
caudatus 5 M  haploid from M. mizolepis.

HA A AR v 2 S, A,
vl e dolen HEE FETol 10.6g, I
wiHTe] 6.9g, vlFElTol 6.6g% YN
(Table 5).

Table 5. Growth of cyprinid loach (AA), hybrid (MA : MM X AA), and backcross hybrid (AAXMA)

at 6 months after hatching

Exp. group Total length (cm) Total weight (g) Condition factor
AA 11.0+£0.3* 6.6t 0.6° 60.0+ 16.2°
MA 11.8+ 0.6* 10.6+ 1.5° 89.8+ 18.4"

AAXMA 11.3+ 0.4* 6.9+ 0.7* 61.1+ 15.4°

Means within a column superscripted same letter are not significantly different (P>0.05).

A " haploid from Misgurnus anguillicaudatus ;

M ! haploid from M. mizolepis.

Table 6. Comparison of body proportion ratios of cyprinid loach (AA), hybrid (MA : MM XAA), and

backcross hybrid (AAXMA)

AA* MA* AAXMA*
HL/SL 16.67+ 1.10° 14.26+ 0.73° 16.42+ 0.77°
BD/SL 11.80+ 0.51° 11.61+ 0.99° 14.82+ 1.71°
CPD/SL 9.39+0.79° 9.10+ 0.79° 13.09+ 1.42°
CPL/SL 14.28+ 0.85* 13.87+ 1.26* 19.59+ 1.82°
P-V/SL 42.05+1.32° 35.70+ 1.54° 40.79+ 1.88°
V-A/SL 13.32+ 0.92* 13.12+ 0.48° 14.87+ 1.56"
DB/SL 10.26+ 1.07° 6.63+ 0.54" 8.96+ 1.46°
OD/SL 5§7.86+ 1.81° 57.41% 1.36° 56.59+ 3.01°
OV/SL 60.21+ 2.02° 60.22+ 1.29° 59.34+2.17°
OA/SL 72.70+ 2.01* 72.08+ 1.63° 72.54+2.32°
CPD/CPL 66.28+ 6.00° 79.02+ 8.39° 71.77+ 12.59°
SNL/HL 42.34+ 3.39° 41.34+ 3.72° 41.99+ 4.34°
ED/HL 15.05+ 1.42° 15.56+ 2.22° 15.61+1.79°
B/HL 2841+ 3.12° 46.91+ 8.65" 40.16+ 5.43°

*Meanst SD values in same row having

(P>0.05).

A ! haploid from Misgurnus anguillicaudatus

the different superscripts are significantly different
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Fig. 4. Photomicrograph of testis of 2 month (a) and 4 month (b) after hatching in backcross hybrid.

Mag. X100.

Table 7. Sex ratios of backeross hybrid (AAX
MA) at 2 month and 4 month after

hatching
Age
2 month 4 month

No. (?f fish 50 50
examined

No. of female 0 0
No. of male 50 50
Male (%) 100 100

A ! haploid from Misgurnus anguillicaudatus ;
M ! haploid from M. mizolepis.
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