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Study on Morphological Characteristics and Embryonic Development of the

Gynogenesis Silurus lanzhouensis

LI Lanlan'?, XIAO Wei**, XING Lumei'?, SAI Qingyun***, LIU Yanbin®**, TIAN Yonghua®**, WANG Yan***,
YU Zhaoxi***, LIU Zhe'*, LIAN Zonggiang®***

(*College of Animal Science and technology, Gansu Agricultural University, Lanzhou 730070, China; *Ningxia Fisheries Research
Institute, Yinchuan 750001, China; *Ningxia Fishery Engineering Technology Research Center; Yinchuan 750001, China,
*Academician Workstation of Ningxia Fishery Science and Technology, Yinchuan 750001, China)

Abstract  In this study, the sperm of Pelteobagrus fulvidraco was UV-irradiated and used to fertilize eggs of
Silurus lanzhouensis as well as diploid gynogenesis (Ga,) was induced using cold shock. The diploid gynogenesis (Ga,),
haploid (N), hybrid diploid (Ha,), and homodiploid embryo (2N) were compared in development timing and biologi-
cal characteristics of embryo development. The results were as follows: (1)Fertilization rates were 2N>H,,>N>G,,,
Abnormality rates were 2N>G,,>N, Hatching rates were N>G,,>2N. (2)At the temperature of 23 °C, the ordinary
diploid embryo hatched out in 48 h, gynogenesis diploid hatched out in 51 h, hybrid diploid ceased to develop in
neurula stage (26 h 20 min), and the haploid ceased to develop in pre-hatching stage. (3)The differences in the de-
velopmental morphology of the embryos in each group mainly manifested in the fact that the hybrid diploid did not
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form a normal embryo body, but the haploid showed a typical haploid syndrome. Compared with the ordinary dip-

loid, newly hatched larvae of gynogenetic diploid was no significantly different in morphology. The study provides

a method for the gynogenetic technique of S. lanzhouensis, as well as a theoretical basis for cytological studies on

the development of haploid, hybridized, and gynogenetic embryos of this species.
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Table 1 The statistics of embryonic development of Silurus lanzhouensis

LA H ZHEZE Y% W T2 22/% AL ZE/%
Experimental group Fertilization rate /% Abnormality rate /% Hatching rate /%
Diploid (2N) 87.00<1.15* 3.67+0.33% 68.00=1.53*
Haploid (N) 74.33+1.20° 98.06+1.39° 1.23+0.67°
Hybridization (Ha,) 77.33+1.20° - -

Gynogenesis (Ga,) 39.00+0.58° 33.18+0.43" 48.95+6.19"

giitaEsritias by cRoR. FIFIBREAIE 7 BEE R IF) 22 57 035 (P<<0.05), A Al BER R AL 22 3 A 1035 (P>0.05).

Statistical analysis is expressed by a, b, c. In the same column, the data with different little letters are significantly different (P<0.05), while the data

with the same letters are not significantly different (P>0.05).
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Table 2 Time table of embryonic development of gynogenetic diploid, haploid, crossing and
normal diploid of Silurus lanzhouensis
J SR A E MERZ A A LRI AR Wil A A Fi
Stage of embryonic Gynogenesis (G2,)  Haploid (N) Hybridization (Ha) Diploid (N) Plate
development
Zygote 0 min 0 min 0 min 0 min
Blastodisc stage 1 h 20 min 1h 10 min 1 h 10 min l1h Fig.1A, Fig.2A, Fig.3A
Two-cell stage 1 h 50 min 1 h 40 min 1 h 45 min 1 h 30 min Fig.1B
Four-cell stage 2 h 25 min 2 h 10 min 2 h 20 min 2h Fig.1C
Eight-cell stage 2 h 45 min 2 h 30 min 2 h 40 min 2 h 20 min Fig.1D
Sixteen-cell stage 3 h 20 min 3h 3 h 20 min 2 h 48 min Fig.1E
Thirty-two-cell stage 3 h 50 min 3 h 20 min 3 h 40 min 3 h 22 min Fig.1F
Multi-cell stage 4 h 30 min 4h 4 h 20 min 3 h 50 min Fig.1G, Fig.2B, Fig.3B
High blastula stage S5h 4 h 30 min 4 h 50 min 4 h 20 min Fig.1H, Fig.2D, Fig.3C
Late blastula stage 8 h 30 min 8h 10h 7 h 50 min Fig.11
Early gastrula stage 11 h 50 min 10 h 50 min 16 h 30 min 10 h 30 min Fig.1J, Fig.3D
Mid gastrula stage 13 h 10 min 11 h 50 min 21 h 30min 11 h 30 min Fig.1K, Fig.2E, Fig.3E
Late gastrula stage 15 h 40 min 14 h 20 min 23 h 20min 13 h 50 min Fig.1L, Fig.3F
Neurocoele stage 18 h 16 h 55 min 24 h 20min 16 h 15 min Fig.1M, Fig.3G
Somite formation stage 19 h 20 min 18 h 20 min 25 h 30min 17 h 30 min Fig.IN
Closure of blastopore stage 20 h 50 min 19 h 50 min 26 h 20min 18 h 50 min Fig.10, Fig.2F, Fig.3H
Optic vesicle stage 23h 23 h50min 20 h 50 min Fig.1P
Tail-bud stage 27h 27 h 40 min 24 h 50 min Fig.1Q, Fig.2G
Auditory vesicle stage 29h 29 h 50 min 27 h 10 min Fig.IR
Muscular fibrillation stage 31h 31 h 50 min 29h Fig.1S
Heart rudiment stage 33h 33 h 30 min 31h Fig.1T
Heart pulsation stage 37 h 50 min 38 h 30 min 35 h 40 min Fig.1U
Otolitkes formation stage 42 h 30 min 43 h 40 h 10 min Fig.1V, Fig.2H
Prehatching stage 45h 43 h Fig.1W
Hatching stage S51h 48 h
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A: BAAEI; B: 24000 3; C: A4 IY; D: SANARIN; E: 16400M; F: 32400RI0; G: Z40M0M; H: mBEfr ), 1 ARBEAR I, 0 M 40; Ke s i, Le
J G ) Mz Ve 3T N AT H A, O: HESLAS FA3Y; P: BRGELI; Q: 2R R: Wi S: LA SIE); T: O R B, U LBk, v: HoA TR
R Wt AT .

A: blastodisc stage; B: two-cell stage; C: four-cell stage; D: eight-cell stage; E: sixteen-cell stage; F: thirty-two-cell; G: multi-cell stage; H: high blastula
stage; I: late blastula stage; J: early gastrula stage; K: mid gastrula stage; L: late gastrula stage; M: neurocoele stage; N: somite formation stage; O:
closure of blastopore stage; P: optic vesicle stage; Q: tail-bud stage; R: auditory vesicle stage; S: muscular fibrillation stage; T: heart rudiment stage; U:
heart pulsation stage; V: otolitkes formation stage; W: prehatching stage.

Bl =MeaiizL s _ErERLsEEE

Fig.1 The embryonic development of gynogenetic diploid of Silurus lanzhouensis
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A: JRE; B: Z400i; C: 441 B AW T2 BR3Y); D: #EARI; B: JE % IW; F: IEFLEAE; G: B2, H: AT,
A: blastodisc stage; B: multi-cell stage; C: four-cell stage(abnormal); D: blastula stage; E: gastrula stage; F: closure of blastopore stage; G: tail-bud

stage; H: otolitkes formation stage.

B2 ZMEhEBEAREEL BT

Fig.2 The embryonic development of haploid of Silurus lanzhouensis

A: JEAI; B: Z4000; C: FERRI; D: J5 5 I0; E: 5 I Fr R0 0; G #RZie 0, He IRSL 3 FTI.
A: blastodisc stage; B: multi-cell stage; C: blastula stage; D: early gastrula stage; E: mid gastrula stage; F: late gastrula stage; G: neurocoele stage; H:

closure of blastopore stage.

E3 ZNehR —ERER L EEE

Fig.3 The embryonic development of hybrid diploid of Silurus lanzhouensis
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