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Fig. 1 Gonadal morphology of different sexes in Centropyge vrolikii
A. Stage I ovary of female (II); B. Stage IV ovary of female (IV); C. Mature testis of male (MT); D. Bisexual gonad of /3 (BG).
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Tab. 1 Biological indicators of Centropyge vrolikii at different developmental stages of gonad

n=4; X £SD
PR W1 (BT X I 1D 4K /em /g TENR /g P IR LA R B %
gonadal development stage (time after pairing) total length body mass gonad mass gonado-somatic index
55 11 150 50 JA) stage 11 ovary (0 week) 3.55+0.13¢ 15.68+0.51¢ 0.42+0.04¢ 2.68¢
55 TV P (4 J&) stage IV ovary (4 weeks) 5.50+0.22° 30.60+0.50" 1.54+0.06" 5.03°
M2 J&) bisexual stage (2 weeks) 4.10+0.27¢ 20.20+0.44° 0.61+0.04¢ 3.02¢
SRR #.(4 Ji]) mature testis (4 weeks) 6.20+£0.29* 31.55+0.47° 0.82+0.03¢ 2.60¢
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Fig. 2 Histological structure of ovaries at different stages in female Centropyge vrolikii

A-B. Histological structure of ovary in newly paired C. vrolikii, which is in middle stage II, showing oviposition plate (OP), stage 11
oocyte (II) and oogonia (OG), and B is the magnified region located in square frame of figure A; C—D. Histological structure of ovary in
C. vrolikii after pair for 2 weeks, which is in early stage III, showing stage III oocyte (III), and D is the magnified region located in
square frame of figure C; E-F. Histological structure of ovary in C. vrolikii after pair for 4 weeks, which is in stage IV, showing stage IV
oocyte (IV) and its nucleus (N), nuclear membrane (NM), oolemma (OL) and yolks (Y). CT: connective tissue; N: nucleus; NM: nuclear
membrane; Nu: nucleolus; OC: ovarian cavity; OG: oogonia; OL: oolemma; OP: oviposition plate; OW: ovarian wall; V: vacuole; Y: yolks.
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Fig. 3 Histological structure of bisexual gonad of 9/J in Centropyge vrolikii
A-B. Histological structure of bisexual gonad in C. vrolikii after pair for 1 week, showing the coexisting stage IT oocytes (II) and
sperm mass (SM) differentiated from ovarian wall, longitudinal connective tissue diaphragm (LD) and nutrient body (NB); C—D.
Histological structure of bisexual gonad in C. vrolikii after pair for 2 weeks, showing the sperm mass (SM) differentiated from ovi-
position plate and residual abortive oocytes (AO), and D is the magnified region located in square frame of figure C. AO: abortive
oocytes; CT: connective tissue; N: nucleus; LD: longitudinal connective tissue diaphragm; NB: nutrient body; OC: ovarian cavity;
OP: oviposition plate; OW: ovarian wall; SM: sperm mass; S: sperm.
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Fig. 4 Histological structure of testis in male Centropyge vrolikii
A-B. Histological structure of early testis in C. vrolikii after pair for 3 weeks, showing seminiferous lobule (SL) and spermatogenic
cysts (SC), and B is the magnified region located in square frame of figure A; C—F. Histological structure of mature testis in C.
vrolikii after pair for 4 weeks, showing a large number of seminiferous lobules (SL), mature spermatozoa (S), spermatogenic cysts
(SC), spermatogonia (SG) and secondary spermatocyte (SS), and E is the magnified region located in black square frame of figure D;
F is the magnified region located in white square frame of figure D; G—H. Histological structure of back ball of testis in C. vrolikii,
showing the thickened testicular wall (TW), mature sperm (S) and nutrient body (NB), and H is the magnified region located in
square frame of figure G. CT: connective tissue; LC: lobular cavity; NB: nutrient body; S: mature sperm; SC: spermatogenic cysts;
SG: spermatogonia; SL: seminiferous lobules; SS: secondary spermatocyte; TW: testicular wall.
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Pairing induction and histological observation of sexual reversion in
Centropyge vrolikii
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Abstract: As one of the most important marine ornamental fish, Centropyge vrolikii is a protogynous hermaphro-
dite with a natural sexual reversion. Under appropriate social conditions, a female fish can transform into a male
fish spontaneously. It is an important prerequisite for artificial breeding to understand the process of its gonadal
development and sexual reversion. In this paper, sexual reversion was induced by artificial pairing, and the process
of sexual reversion and gonadal development were studied using morphological and histological methods. The
results showed that the gonads of C. vrolikii could be divided into three types: pure female with ovaries, pure male
with testes, and Q/3 bisexual. The gonads differentiate into those of females with pure ovaries at first; then sexual
reversion occurs in stage II ovaries. The ovaries of a large female fish stop developing and atrophy gradually oc-
curs in stage II after pairing induction for 1-2 weeks by one big and one small pair. At the same time, male germ
cells are gradually differentiated from the ovarian wall and the oviposition plate; and female and male germ cells
coexist in the gonad, forming a bisexual gonad of the hermaphrodite stage. After three weeks of pairing induction,
the bisexual gonad differentiates into early testes entirely, indicating that the female has completed sexual rever-
sion and has become a functional male. After four weeks of pairing induction, the testes of sexually-reverted males
and the ovaries of small females mature and start spawning and spermiation. The relationship between total length,
body mass, and sexual reversion was also analyzed, and the process, characteristics, and possible induction
mechanisms of sexual reversion have been discussed. The results will provide theoretical guidance for artificial
breeding and sex control technologies in C. vrolikii, and lay the necessary groundwork for further research on the
mechanisms of gonadal development and sexual reversion in C. vrolikii, and enrich our understanding of her-
maphroditic coral fishes.
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