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Gonad differentiation and the effects of temperature on sex determination in
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Abstract: Monosex cultivation is significant in the breeding of the Chinese spiny frog Quasipaa spinosa. In order to
understand the gonadal differentiation of . spinosa, the effects of temperature on its gonad differentiation. This paper
describes the formation of the primordial gonad and gonadal differentiation of Q. spinosa as determined using histological
methods. Some particulars of . spinosa gonad differentiation; two types of cells, primordial germ cells (PGCs) and somatic
cells, could be distinguished in the germinal ridges; there is a primary cavity which has squamous epithelium on the surface
in every primordial gonad, regardless of whether it will become an ovary or a testis, and when the squamous epithelium on

the surface disappears gradually, a secondary cavity forms. When PGCs around the cavity begin to mature, primordial
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gonads begin to differentiate into ovaries; when somatic cells go into the cavity, the cavity disappears gradually, and
primordial gonads begin to differentiate into testes. Day 17 to day 80 ( Gosner stages 25-26) is a sensitive period for gonadal
differentiation in (. spinosa. Tadpoles were divided into 4 groups from day 1 ( Gosner stage 24) on. Every group was
cultured under one of four temperatures: (16 £1) °C, (23 1) °C, (27 £1) °C, and (31 £1) “C. The control group was
maintained at (23 +1) °C. The sex ratio in the control group was 26:24 female: male (the male rate was approximately
50%). In the (16 +1) °C group, the female to male ratio was 33:17, so the male rate only was 34% (P < 0.05). The rate
of male gonadal differentiation was progressively higher from (27 £1) °C to (31 1) °C. In the (31 £1) C group, the
male rate was 70% (P < 0.05). These results show that sex determination in (). spinosa is temperature-sensitive. At higher
temperatures, some individuals displayed hermaphroditic characteristics. High water temperatures will induce

masculinization.
Key Words: Quasipaa spinosa; temperature ; sex determination

WY R E Aol — R AR 2 S BT A . EHRTC N, B HESh W ) e i ke e ML 32 A gt 1%
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EF'H— I /J\H;:EF?‘ ’ j\] ¢l ﬁi‘lﬁﬂ’f ( Prlmary CaVItY) ’ E‘E‘ﬁ Fig.1 Undifferentiated gonadal slices in day 17 ( Gosner stage
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TR 20, 2544 R JFE LA PEAR ( Primordial gonad) Ac: ¥, abdominal cavity;Da: 7 EBIIK, dorsal aorta; F: G4 , fat
212 gﬁ%ﬂg%ﬂﬁ body ; GR: A= 5 8§ , germinal ridge; M: "1 & | mesonephros; Md; H &
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Fig.2 ovary differentiation slices of tadpole
a:44d (Gosner 25 1) SRk 3 vh B B UI TR b2 60d ( Gosner 25 $H) BRI} B SRS VI T 5 ¢« 50 MR A5 41 8 ( Gosnerd6 1)) DP SRS VI I, Ac. B,
abdominal cavity;Da: 75 £ 31K, dorsal aorta; F: JRA, fat body; G W ALIE , gut; M: ¥, mesonephros ; Md;: #1545 , mesonephric duct; Mu: lLIA,
muscle; 0 BIEL ovary ; Oo: B AN, oogonium ; Po : WI LR IR RN, primary oocyte ; Sp: B4t , spine ; Sc : IKAEPEHE , secondary cavity ; Vi: PIIE, viscera
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Fig.3 testis differentiation slices of tadpole
a:52 d( Gosner25 1) SISHL HP I DI T ;b2 70 d( Gosner26 397) SRS P B UITH ; ¢« SE IR S I Bl ( Gosner 46 01) KA DITH
Da: 15 £ 3Nk, dorsal aorta; F: JRIFA, fat body; M: H1'5 , mesonephros ; Md ; /' ' 45 , mesonephric duct; Mu: [JLIA, muscle ; S: R4l , somatic cells;
Sg: K AN , spermatocyte ; T A5 B | testis

214 pERHRL

VIR B o MR 548 RS, 4N 22°C SE 520 58 IR S ) 0E ( Gosner 46 ) 30°C SE 540 ( Gosner 30 1)
Fe 27°C 25020 ( Gosner 26 1)) rRIAFAERT L b L I BRR 58 2 TH R G R SN R4 1 55 B0 SRR (181 4) 527°C
FH2H (Gosner 26 ) A —LEAMALFAE 3 AMENR (] 4) ;27°C S (Gosner 26 1) 5 30°C S0 4 58 UL 540
I (Gosner 46 1) #5534 H IR [FI AR IR G (18] 4) , PR — 0 51 55— MDA 5
2.2 X e AR L 18] %) 5 Wi

XoF 4% S 9 25 RO BEZH BEDLIBURE (n=50) [F]— 2835 % 5 I ( Gosner 42 1)) BRIk HEA T MERR U0 7 ISP
IR IEVER . GEITAE R WoR - (23 £1) °C X IRZH A ME | M LL A1) S 26:245 (16 £1) °C SE 50 4H 1 ME | ME LL 491 S
33:17;(27 £1) C LI MME BB 19:315 (31 £1) °C LI AL AME Mk LR 15:35 (£ 1) .

R1 REIREXBRAQEE M  B R I0

Table 1 Influence of different temperatures on the sex ratio of Q. spinosa

HEPESR Male rate
g1 e FEBIE :
Groups Mantissa Sex ratio % RIrfE Cill-Square P
x

(16 +1)C 50 33:17 34 4.5 P<0.05
(23+1)C 50 26:24 48
(27+1)C 50 19:31 62 2.42 P=0.10
(31+1)C 50 15:35 70 7.22 P<0.05
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4 WEERERT R
Fig.4 Gonad malformations slices of tadpole
a:22°C SEHG A 58 UL A5 A ( Gosnerd6 1) S SLANTTIA ;b 27°C LB 20 58 B A5 4 ( Gosnerd6 1) HESLRE LT T, — A Rl W2 28 =
AMKESIIH 5 ¢:27°C SEH2H ( Gosner26 1) S kMRS UTTAT , — (U B Ao L | 55— 00354 B9 200 i A A7 585 d : 30°C SE B2 ( Gosner30 3 ) i PE IR
REDITAD, 5 DR A 5 A7 O S5 200 L P 05 B2 5 e 2 30°C 2B 58 MU IS 408 ( Gosnerd6 351 e M SRR DI T, — 00 B AR 82, 53— g 35 A7 B9 s 4 it
FIREHE, Ac: I 5, abdominal cavity; Da: ¥ 32 8l ik, dorsal aorta; F: Jg i &, fat body; G: W kil , gut; M: "1 ¥, mesonephros; Oo: B J51 41 ifl ,
oogonium ; Sc : YK AE P | secondary cavity ; Sg: A% JR AN, spermatocyte ; T . K 5 | testis ; Vi: PUAIE, viscera
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RO AR SRTAT, ek 10 A I 5 A — S22 i L B L 0 R A M I I 2 T | 3k 45 P
T BUIEAFAH B o e AN L, 2 B2 L BRI SR 0 Gk A kI, ELR I S R A PGCs IRORE 2—3
RS PRI 80 A B B 5, B9 8 14 )5 A 58 A0 T 2 oA B DA (11 2) 5 T B 1 O A I L A 4 i
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