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Abstract: For the further understanding of the growth and development pattern during the second year
culture of pond-reared male Eriocheir sinensis, this study was designed to investigate the changes of growth
parameters, gonadosomatic index (GSI), hepatosomatic index (HSI), length of chela hair and their coverage
ratio on the front chela during the second year culture of male E. sinensis using culture experiment,
vivisection and microscopic observation, and their relationships were further analyzed among these indices.
We used the software SPSS 17.0 to analysis the experimental data, and did homogeneity of variance test by
Levene. When the data did not meet the homogeneity of variance, arcsine or square root were performed for
the percentage data. An analysis of variance (ANOVA) was used to test the experimental results, and Tukey
s-b(K) was used for multiple comparisons. When the data was converted still not satisfied with the
homogeneity of variance, we used Games-Howell nonparametric test for multiple comparisons. When P <
0.05, it was significantly different and we drew charts on Excel. Then, the overall appearance and
composition of mature reproductive system were photographed and described for the male E. sinensis. The
results showed that: (1) The significant increase mainly existed during the period of March to August for the
body weight (BW), carapace length (CL), carapace width (CW), and body thick (BT) during the second year
culture of pond-reared male E. sinensis (Table 1), and the highest of weight gain rate (WGR) and specific
growth rate (SGR) were found during April to May (Fig. 1); no significant differences were found for the
body weight and the other morphological parameters during the period of September to December (Table 1).
The changing trend of condition factor (CF) was shown as ‘high-low-high’, and the lowest CF was recorded
at May (Table 1). (2) The gonadal development was very slow during the early stage (March to May), and it
was difficult to find male gonad for this period. The testis was eye-visible from June, and the GSI increased
significantly from July to November (Fig. 3a). At July, spermatophore could be found in seminal vesicle for
some crabs while the volume of accessory gland increased rapidly until August. Overall, there was a
significant negative correlation between GSI and HSI (Fig. 3b) while significant positive correlations were
found between GSI and BW before the puberty molting (Fig. 4a) as well as GSI and month (Fig. 4b). (3) The
hair length and the coverage ratio on the front chela increased significantly from April to August and no
significant change was found during the other months (Fig. 5, 6). There were significant positive correlations
between hair length and coverage ratio on the front chela, hair length and BW, hair coverage ratio of chela
and BW, hair length and GSI, as well as hair coverage ratio and GSI (Table 2). (4) The reproductive system of
mature male E. sinensis consists of internal and external parts, and the internal parts mainly included testis,

vas deferens (divided into anterior, median and posterior parts), accessory gland, and ejaculatory duct while
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the external part consists penis and petasma. The posterior vas deferens was also named as seminal vesicles

because it contains plenty of spermatophores for mature males (Fig. 7). In conclusion, there are close

relationships for growth, goandal development and secondary sexual characteristics during the second year

culture of pond-reared male E. sinensis. The composition of male reproductive system is complex, and further

study should be conducted to investigate the gonadal development pattern and staging for male E. sinensis.

Key words: Eriocheir sinensis; Pond culture; Second year male; Growth; Goandal development; Secondary

sexual characteristics
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Table 1 Changes of body weight, carapace length, carapace width, body thick and condition factor during the

second year culture of pond-reared male Eriocheir sinensis

A4 A (g) F5EK (mm) 585 (mm) AR (mm) AESHEEE (glem®)
Month Body weight Carapace length Carapace width Body thick Condition factor
3 H Mar. 4.20 +0.65° 18.98 +0.95% 21.33 +1.13° 9.61 +0.56° 0.61 +0.04%4
4 1 Apr. 8.54 +£1.91° 24.49 +2,09 2585 +2.17° 12.57 +1.21° 0.58 #0.04%>¢
5 1 May 22.25 +8.98° 32.95+5.71° 35.44 +4.76° 17.18 +2.56° 0.56 +0.04%°
6 J1 Jun. 52.43 +8.17° 45.73 +2.64° 48,52 +2.88° 24.04 +2.32¢ 0.55 +0.05°
7 4 Jul. 68.79 +9.59 49.26 +2.32° 52.62 +2.49° 26.47 £1.59° 0.57 £0.03%"¢
8 J1 Aug. 132.27 +8.17¢ 60.43 +1.00" 64.66 +1.35 32.07 +0.99f 0.60 +0.03%¢
9 /1 Sep. 145.03 +12.44" 60.22 +1.23" 65.06 +1.48" 31.67 +0.94 0.66 +0.05°
10 H Oct. 148.41 +13.06" 61.14 +2.11° 65.82 +3.90 31.95 +0.87° 0.65 +0.03%¢
11 A Nov. 152.30 +10.02° 61.24 +1.08" 64.77 +1.24 32.38 +1.34f 0.66 +0.04°
12 H Dec. 156.18 +21.06" 62.31 +2.91f 65.88 +3.29" 33.25 +1.70° 0.64 +0.02%¢

[ ZUHR A LR A S A R 7 BER RO ) 22 53 i #% (P < 0.05).

The values in the same column without the same superscripts are significantly different (P < 0.05).
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Fig. 1 Changes of weight gain rate (a) and specific growth rate (b) during the second year culture of

pond-reared male Eriocheir sinensis
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Fig. 2 Regression curves for the body weight, carapace length, carapace width, body thick during the second year

culture of pond-reared male Eriocheir sinensis
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a. Carapace length and body weight; b. Carapace width and body weight; c. Body thick and body weight; d. Carapace length and carapace width;

e. Carapace length and body thick; f. Carapace width and body thick.
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regression curve during the second year culture of pond-reared male Eriocheir sinensis
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(GSI); The columns without the same letters are significantly different (P < 0.05).
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Fig. 5 Change of appearance of chela and its hair length during the second year culture of

pond-reared male Eriocheir sinensis
a. KBS a3 ~5 M REFIECRE: b KEIEMSML: b3 ~ 54 KEOEMTSORCE: ¢ AW I KBS 956 Wi fr
LA MR (61021 @) MIKELE, 20611k (1hE65.04 g) KELLE, 3MLILTHMEAR (hTE154.99 g0 KEKE; d. fhE

140.55 gHEAR KB ARBIBOR IR, “*” T

a. Back appearance of chela, “a’ ” means the enlarged back appearance of chela from March to May; b. Front appearance of chela, “b’  means the

enlarged front appearance of chela from March to May; c. Photomicrographs of back hair for chela at different months, ‘1” shows the back hair of

male chela in the April (body weight = 10.21 g), 2’ shows the back hair of male chela in the June (body weight = 65.04 g), ‘3 shows the back hair

of male chela in the November (body weight = 154.99 g); d. Enlarged photomicrographs of male hair (body weight = 140.55 g), “*” means

micro-hair.
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(BRFARAE 1998, 055 2012), X[ g
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Fig. 6 Changes of the hair length and the coverage ratio on the front chela at different months during the second

year culture of pond-reared male Eriocheir sinensis

FIZRHE s EAEE A T RS E R B (P<0.05).

The value dots in the same class without the same letters are significantly different (P < 0.05).
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A TR (He et al. 2014).
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Table 2 Regression equation and correlation coefficient for the body weight, gonadosomatic index (GSI) with

secondary sexual characteristics of pond-reared male Eriocheir sinensis during the second year culture

EVZER ¢ R4 LB W
RS Vol Regression Sample Correlation Significa
Parameter Equation coefficients size coefficient nce
(RY m €9 P
78 2 9k K RF =- 2
A Ll (.Y) AAZKE (.X) Y 2.3014X7+ 33.896X 0.800 4 79 0.910 <0.001
Length of hair and coverage ratio - 44.047
e
ABKR ) AERE OO Y = 0.9897X°%¢2 0.849 4 82 0.932 <0.001
Length of hair and body weight
Ry T j 1 =- 2
kﬂéﬁaﬁ?é{mttw % %qfdsi X ' Y =-0.0024X* + 0.8628X 0.033 2 127 0.960 <0.001
Coverage ratio of chela’s hair and body weight ~ +2.3214
7% T K pE F14 [ERa=PY - 2
HEKSE e FIPERRRE (O Y = - 0.2838X? + 1.6964X 05078 62 0.581 <0.001
Length of hair and GSI +3.4423
e iV e e - 2
)\%j‘z{@m sl () ﬂ{ PEIRRE OO Y = - 4.7497X2 + 29.754X 0.605 2 90 0.793 <0.001
Coverage ratio of chela’s hair and GSI +35.709
B SRR (V) FEE OO 2
=-0. + 0.
Length of hair and weight after puberty I 1 742:002X 0.0505% 0.1031 52 0.253 >0.050
molting '
ARG R R EEGRBIE L] (YD) AMATE
_ 2 _
(0:9) Y = 0.0015X" - 0.3185X + 01178 67 0.267 <0.050
Coverage ratio of chela’s hair and weight after ~ 90.778
puberty molting
AR SE A A6 L) (YD) FIREBREE (O )
Y = 0.9141X° - 11.284X +
Length of hair and coverage ratio after puberty 109.47 0.028 2 46 -0.148 >0.050
molting '
2 Bl 2B S gk K R e e - 2 _
uamm;ﬁz% KB (V) FERRIRE (X0 Y= 0.1446X" - 0.8025X + 0.068 7 52 0076 > 0,050
Length of hair and GSI after puberty molting 6.3839
AT R SR B G L) (YD R e E
X Y =70.44X0082 0.380 4 52 0.253 >0.050

Coverage ratio of chela’s hair and GSI after
puberty molting

PR I O S e AR AR B R 48 K B RO
() —NEEFRbR, BT REAR R R L
30 A, HLAORE A A e R h 3 A7 E K
R 7R 38 (B Rg 1045 1988b, #M7F 2007),
DRI SH 0 5 T a0 P o A R B AP IR B R
FEEL HORE R R ER AR ENE S
o (2= %4 2001, He et al. 2014). A5
SERI, AR R A TR RS B R AN
AT 0.4%, R E EE S A 0.6%,
T B P A R ) LA ik 2.5% 45 4, X
PR, WFIT R sk B AR IO MR IR R
JEHRE AR PR R B I O AWFF SR F,

7 FRHEAEE AR N, RIRA S KI0, 15 8
HIREIERR S5 W, (AR E LBk 0.5%
Ao, W BRI 0 0 n 2 R AR AR AR
WiFEE (9~11 A), XA EWIF AL &R
SR BRI AL T EEL R AW TUEKIN,
HABSRBE IR I AR A TS RT (6~ 8 HD KRG AN
R R AR, 7 A R AR
CAAFER G, HWAMAERC AR
(17 0.5%2c A7, X 15t W R A (PR SR & RS 1 &
AR TSR CIFAR T, SE R RIS Al
WESE TIX—451 (3mg 1055 1988b, L fH)14%
2006) o T ARSI AR RS 7 R AR —
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Fig. 7 Reproductive system components of male Chinese mitten crab during the second year culture
a. MEVEAR VAT R GAUN; b, ZZHASIIIZE; o MEVEMR VRS RGN d. AERGE; e BORPEAUSR, £ OAORSE T, o. WORPE R (R
FEE) ¢ ho fRRERETORESE (SO B L AR . AR

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

Testis; e. Anterior vas deferens; f. Median vas deferens; g. Posterior vas deferens (seminal vesicle); h. Photomicrographs of spermatophore (S) in
seminal vesicle; i. Accessory gland; j. Ejaculatory duct.

17BN 20 FRERHTSG: 3. BORERYCPUm: 4. BORYETIS UM CRERTEE) o 6. BITERR 6. APREEY. 7. ATEiEss 8 M 9. ATHEAR.

1. Testis; 2. Anterior vas deferens; 3. Median vas deferens; 4. Posterior vas deferens (seminal vesicle); 5. Accessory gland; 6. Ejaculatory duct; 7.

Petasma; 8. Penis; 9. Hepatopancreas.
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BN TR R S 7, 2 W AR Ol B RS S 7
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