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Fig. 1 Histological and ultrastructural observation of oocyte developmental stages in Hemibarbus maculatus

a, ¢, e, g and i show histological micrograph of H.maculatus oocytes during various developmental stages. b, d, f, h and j show ultra-
structural micrograph of oocytes during various developmental stages. a-b: oocytes in stage I; c-d: oocytes in stage II; e-f: oocytes in

stage I1I; g-h: oocytes in stage IV; i-j: oocytes in stage V. CA: cortical vacuoles; Fc: follicular cells; N: nucleus; Nu: nucleolus; Oc:
oocyte; Og: oogonia; YG: yolk granules; ZR: zone radiate.
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Fig. 2 Nucleoli outside phenomenon in the development of oocytes in Hemibarbus macul atus
a, ¢, ¢ and g show histological micrograph of H. maculatus oocytes during various developmental stages; b, d, f and h show ultrastru-
ctural micrograph of oocytes during various developmental stages. CA: cortical vacuoles; N: nucleus; Nu: nucleolus; YG: yolk granules.
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Fig. 3 The process of nuclear membrane change during oocyte developments in Hemibarbus maculatus
a, ¢, e and g show histological micrograph of H.maculatus oocytes during various developmental stages; b, d, f and h show

ultrastructural micrograph of oocytes during various developmental stages. CA: cortical vacuoles; Fc: follicular cells;
m: microvillus; N: nucleus; Nu: nucleolus; YG: yolk granules; ZR: zone radiate.
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Tab.1 The relationship between different development
stages of ovary and body length and body weight

MRS i sem g URRE
0;’; rglzn body length body weight gonaidr:)ds:;natlc

I 7.12-12.22 10.55-30.64 -

11 13.32-17.43 50.32-100.32 2.33-4.56

1 18.22-23.10 110.23-150.34 5.44-7.57

v 24.16-28.65 140.19-250.41 8.37-11.22

v 29.11-32.21 260.13-330.22 13.78-17.04
TR R I SRME LAY B, WO ST
Note: “~” denotes no information due to difficulty in ovary separa-
tion.
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Histological and ultrastructural study of oocyte development in the
spotted steed, Hemibarbus maculatus

WANG lJing, LIU Huifen, LIU Mengyuan, CHENG Kaige, MA Xiao, YU Miao, ZHAO Yanjing, NIE Guoxing,
LI Xuejun

College of Fisheries, Henan Normal University; Engineering Technology Reasearch Center of Henan Province for
Aquatic Animal Cultivation, Xinxiang 453007, China

Abstract: In this study, oocyte characteristics were observed during ovarian development of the spotted steed
(Hemibarbus maculatus), sampled from 2015 to 2017, under light and scanning electron microscopy. A total of
190 fish were sampled, with body length between 7.12 cm and 32.21 cm and body weight between 10.55 g and
330.22 g. Our results showed that oocyte development can be divided into five distinct stages. Oocytes in phase I
are considered to be in an oogonial proliferation stage. The second phase of oocyte development for the spotted
steed is equivalent to the primary growth stage, and this oocyte development stage is characterized by the presence
of a follicular layer. Stage III is marked by the appearance of cortical vacuoles, and the zona radiata (ZR) can be
differentiated from the follicular layer. Stage IV oocytes enter the late growth stage, and the yolk granules increase.
In electron micrographs, the pore-like structures of the ZR were clearly observed, which are believed to be related
to nutrient accumulation. Stage V oocytes are characterized by mature oocytes and a completely degenerated nu-
clear membrane. Following ovulation, the space between the oocyte and ovary membrane is evident. During the
reproductive season, the gonadosomatic index (GSI) ranged from 13.78% to 17.04%. The obtained data will
consequently facilitate the artificial propagation and breeding of this commercially important species.
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