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Abstract: Although pond culture is the major culture method for swimming crab Portunus trituberculatus,
the growth and gonadal development pattern of pond-reared males remain unclear. Firstly, this study was
conducted to investigate the changes of the growth parameters, the overall appearance and composition of
mature reproductive system of male P. trituberculatus. Then, the changes in testis and vas deferens histology,
gonadosomatic index, testis index, vas deferens index, hepatosomatic index and the gonadal development
pattern during the process of pond culture were described. The results showed that: (1) The highest growth
rate and specific growth rate of body weight and carapace width of male P. trituberculatus were found during
the period of July to August (Fig. 2, 3). Furthermore, a significantly positive correlation was found between
body weight and carapace width for pond-reared male P. trituberculatus (Fig. 4). (2) The mature reproductive
system of male P. trituberculatus consisted of external and internal parts: the external part included the penis
and petasma consists, while the internal part mainly included testis and vas deferens (Fig. 5). (3) Based on the
changes of morphology, histology, and indices of testis and vas deferens, the gonadal development process of
P. trituberculatus could be divided into three stages. Spermatogenesis (stage [ ): the dominant types of
gametocytes in testis were spermatogonia and primary spermatocytes, the testis index of stage [ ranged
from 0.07 to 0.16, and the vas deferens appeared transparent and was hard to be found (Fig. 6, 7).
Spermatophore formation (stage II): secondary spermatocytes and spermatids were the dominant types of
gametocytes in testis (Fig. 6, 7), and the testis index of stage II ranged from 0.10 to 0.51. The vas deferens
was filled with a large amount of fluid and spermatophores, and the vas deferens index of stage II ranged
from 0.01 to 0.41. Mature stage (stage III): the gametocytes in testis were mainly composed of spermatids
and spermatozoa (Fig. 6, 7), and the testis index of stage III ranged from 0.10 to 0.41. The vas deferens was
further enlarged and the vas deferens index of stage III ranged from 0.20 to 0.65. (4) During the gonadal
maturation, the gonadosomatic index and vas deferens index increased significantly, while the testis index
showed a trend of increasing first and then decreasing (Fig. 8, 9). Furthermore, there was no significant
correlation between gonadosomatic index and hepatosomatic index. (5) The gonadal development of
pond-reared male P. trituberculatus was not synchronous. In July, the gonadal development of pond-reared
male P. trituberculatus was mainly in stage [ (Fig. 11). At the end of August, the percentage of males
reached stage I was 76% (Fig. 11). At the end of September, the percentage of males reached stage Il
was 47% (Fig. 11). From mid-late October to December, the gonadal development of pond-reared male P.
trituberculatus was mainly in stage Il (Fig. 11).
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Fig. 1 The changes of the water temperature in the pond during the culture process of male

Portunus trituberculatus
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Fig.2 The gain rate of body weight (a) and carapace width (b) during the culture process of

pond-reared male Portunus trituberculatus

FREAS BB 17 22 5 3% (P <0.05). Significant differences between data are marked with different letters (P < 0.05).
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Fig. 4 Regression curves of body weight and carapace width during the culture process of pond-reared male

Portunus trituberculatus

22 =R T EBRBER LT R G H R A
5h 3

=R B AR BB BT AR ST AR
SRR ZEANAE AR (1] Sa) BN RS SLAN
FEE (& 5b) PER A A PN 70 2 S XA
XIRRI H R, AT Mt Rr o, 155 R
75 (K 50). FEEZEFLAG, SOTWYCR, A7
Tk RIS, A S A AR ER B
ARG (B 5d). fksE o =B, H,
K AT BOR H 7 B R0 A TR ) 2R &S
(K 5e), WEDEEAMNIEARKIVIZNE
Je (B 50 ks oH B HAL, 2Rt
A 5 I BB IR G M (1 Sed,
2 BURAS B AE SO MR O KB R IR
Se Koy (B sh)s ks e Br R aE A
HECER, P92 2R (0 200V O 5 SR A A (18
56,
23 =R TEEREFIESKSIMA
GURRHIERRAL

MR M IE TR = PR T B MR PR i
FEFPERRIAMIL H L ARHEATE R, K
HAERR KB =3

AR CLED: FEEEVEAA TN
Sk, BN (B 6a). BLIIRHE(A A AL

TAFEBLFCHT, FERBEAE 0.07% ~ 0.16%Z
e 7 A i, ¥AEEEH, WHRIRMERIL,
EREEEIR KT, 8 AWInT WAk & 2%
SPAT IR AL TR (B 6a). HZ%
WEERIL, 7 AWK SN R 32 ZAH R A
JRAM PRI BRI (B 7a). & 8 A,
A S ARG /N A RS2 B R 2 JORS BEAH Y
FR GRS BF 20 M Je /D Sk T4, ks Al
WAEREIE ., AT A AR RS 20 ) 2 g mE .

FEIETE RS CILHD: K 2R A B%HR
(Bl 6b), AFHE—DHR, MEIBHAE 0.10%
~0.51%2 8] SEIARIFRS & IR AT I (& 6b),
AU 52 38 S R A 1T B o 3 W D A4 4 T e 1)
ZUREN; FRE S BUR M G A8 G AR
(A BB IR GEF (B 6b),  HIA s m] W82
BIKEIRGRE IR 31D ks & e BONIE B
(R HH IR 54 o kS & FR 2L 0.01% ~ 0.41%
Z ] o E AR S A LR ZORS BEAH M AR 20 B
NE (B 7b), IRATER R R T
AT B N AT S 2D B = A T BRI oS S A
WERR I 1) 3 W), K e [ HEFEC AR B (B
7c) s FREE R B N TR B K A R Y B
IR JER G TR 53 b ) I 2> 2 WE P 11 43
Y (B 7d)s HksE I BOE s AU 3 IR



334 AR WIEIRIE =P T MM R R A RO B +353 .

B 5 =peiR T B R G KIS B

Fig. 5 The reproductive system components of male Portunus trituberculatus
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a. Petasma and penis; b. The composition of inner reproductive system for male; c. Overall appearance of male reproductive system in the body; d.

Testis; e. Vas deferens; f. Posterior vas deferens; g. Photomicrographs of primary spermatophore in anterior vas deferens; h. Photomicrographs of
secondary spermatophore in median vas deferens.
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1. Petasma; 2. Penis; 3. Testis; 4. Commissure; 5. Anterior vas deferens; 6. Median vas deferens; 7. Posterior vas deferens; 8. Ejaculatory duct.
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Fig. 6 Appearance of testis and vas deferens during the gonadal maturation of Portunus trituberculatus
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a. Testisin Spermatogenesis stage (stage [ ); b. Testis in Spermatophore formation stage (stage 11); c. Anterior vas deferens in Spermatophore
formation (stage II); d. Median vas deferens in Spermatophore formation (stage 1I); e. Testis in mature stage (stage III); f. Anterior vas deferens
in mature stage (stage III); f. Median vas deferens in mature stage (stage III); h. Posterior vas deferens in mature stage (stage III); Red arrows:
Basophilic secretions; Black arrows: Eosinophilic secretions.
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PC. Primary spermatocyte; PS. Primary spermatophore; S. Sperm; SC. Secondary spermatocyte; SPD. Spermatid; SPG. Spermatogonium; SS.

Secondary spermatophore.
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Fig. 8 The gonadosomatic index and hepatosomatic index during the male gonadal development of pond-reared
Portunus trituberculatus
FREA A B (7 22 57 3% (P<0.05). Significant differences between data are marked with different letters (P < 0.05).
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Fig.9 The index of testis, index of vas deferens (a) and their proportion (b) to gonadosomatic index during the

male gonadal development of pond-reared Portunus trituberculatus
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Fig. 10 Monthly variation of gonadosomatic index and hepatosomatic index of pond-reared

Portunus trituberculatus
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