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Fig. 1 Fertilization cytology observation of fertilized eggs in different groups
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White arrows indicate the female pronucleus, red arrows indicate the sperm nucleus or male pronucleus, and yellow arrows indicate the

second polar body. Asterisks show the zygote nucleus after two pronucleus fusion in eggs fertilized by homologous sperm
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Tab. 1 Fertilization rate, deformity rate, and survival rate of embryos in different groups

BRI A o . .
il TR WK FF 8636 ] SR R AR
G . e . Fertilization =~ Deformity Survival
roup Source of sperm Sperm inactivation ~ Heat shock time after o o o

insemination (min) rate (%) rate (%) rate (%)
A Vet Misgurnus anguillicaudatus 7 No / 97.42+4.5" 0.0120.01°  9531+3.2¢
B W Cyprinus carpio 7No / 42.8149.6° 100° 0"
C WL Cyprinus carpio +&No / 17.42+2.6° 100° 0"
DI HOH I Cyprinus carpio EYes 25 13.26+7.8°  26.3549.5"  5.01+4.6'
D2 FOA L Cyprinus carpio J:Yes 35 213344.9° 22244757 10.2642.9'

7 [\ 7 EAR AN R NS TR R I 2 R 5 3 (P<0.05); LA MR NS FRE R R4 25 BN B35 (P>0.05)

Note: Superscripts with different small letters in the same column indicate significant difference (£<0.05). Superscripts with the same

small letters indicate no significant difference (P>0.05)

1 mm & 1 mm

o

K2 ANRIALERA S IR TR
Fig. 2 Morphological observation of juvenile fish in different groups
a. PR JE25h B AL BUA s b. S G 25h A4 4 ; . FERE S 25h S A2 ; d. FOKS 5 25hfE A% R B 40 e. 50K JE SORET A A ; . 3520 5 50h %

A g FERE G SOhFARARAL; h. B2RE JA SOhMERL R & 41

a. 25hpf wild type diploid group; b. 25hpf hybrid group; c. 25hpf haploid group; d. 25hpf gynogenetic diploid group; e. 50hpf wild type

diploid group; f. 50hpf hybrid group; g. 50hpf haploid group; h. 50hpf gynogenetic diploid group. hpf. hours post-fertilization
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Fig. 5 Relative DNA contents in embryos of different groups
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CYTOLOGICAL STUDY ON ARTIFICIALLY INDUCED GYNOGENESIS AND
OPTIMIZATION OF INDUCED PARAMETERS IN LOACH,
MISGURNUS ANGUILLICAUDATUS

ZHONG Wen-Rong"*, TAO Bin-Bin’, XU Wen” >, TAN Juan', LUO Hong-Rui’, SONG Yan-Long’,
CHEN Ji’ and HU Wei™’

(1. Dalian Ocean University, Dalian 116023, China; 2. State Key Laboratory of Freshwater Ecology and Biotechnology, Hubei
Hongshan Laboratory, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 3. University of Chinese
Academy of Sciences, Beijing 100049, China; 4. Huaihua University, Huaihua 418000, China)

Abstract: The female loach (Misgurnus anguillicaudatus) generally have a larger size compared to males. The applica-
tion of artificially induced gynogenesis in the cultivation of strains presents great potential. In this study, the starting
time of heat shock of artificially induced gynogenesis was determined by cytological observation after cell fluores-
cence staining. The artificially induced gynogeny embryos were further identified by using karyotype and flow cyto-
metric analysis. The results showed that artificial gynogenesis of loach was successfully induced by inactivated com-
mon carp sperm. Cytological observation of fertilization showed that the second polar body was observed at 3—5min
after insemination. The optimal starting time of heat shock treatment at 41°C was found to be 3.5min after insemination,
followed by a 2min heat shock, resulting in an optimal hatchability rate of 10.26%. By analyzing the development of
wild-type loach embryos, artificially induced gynogenetic loach embryos, loach X carp hybrid embryos and haploid
loach embryos, it was found that some gynogenetic embryos developed normally, while the hybrid and haploid em-
bryos showed obvious developmental disorders. Karyotype and flow cytometric analysis of the gynogenetic loach em-
bryos further demonstrated that treatment with the heat shock parameters obtained in this study resulted in 64.71% dip-
loid gynogenetic offspring. In this study, the optimized induction parameters of loach meiogynogenesis were obtained
through the cytological analysis, which could provide a technical basis for the artificially induced meiogynogenesis in
the cultivation of all-female loach strains.

Key words: Artificial induction; Meiogynogenesis; Heat-shock; Fertilization cytology; Misgurnus anguillicaudatus
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