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Reproductive Cycle and Environmental Factors on the Gonadal Maturation and
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ABSTRACT : The present study was designed to clarify aspects of the annual reproductive cycle of the fresh water mitten
crab, Eriocheir japonicus inhabiting Sumjin river, and to determine the adequate conditions of temperature, photoperiod and
salinity on the gonadal maturation and breeding of adult female crabs. Based on the seasonal changes of GSls and gonadal
histology of adult crabs, the annual reproductive cycle could be divided into 4 periods as follows: previtellogenesis period
(from September to October) when GSls were low value and ovaries had oocytes in previtellogenesis stage and meiotic
prophase stage; maturing period (from November to March of the next year) when GSlIs increased gradually and ovarian
oocytes accumulated yolk globules; spawning period (from April to June) when high value of GSI of female was kept and
ovigerous female appeared; resting period (from July to August) when GSIs decreased rapidly, and vitellogenic oocytes
degenerated. Gonadal maturation was influenced by water temperature, but not photoperiod and salinity. GSI more increased
in experimental regime of 18°C than that of 10°C regardless of photoperiod conditions (12L12D and 15L9D). However, in
26°C regime of both photoperiod conditions, the value of GSI was not changed, and vitellogenic oocytes were not observed.
Spawning was considerably influenced by water temperatures and salinities regardless of photoperiods. Vitellogenic female
crabs did not spawn at 10C in any salinity conditions. However, at 18°C and 26, over a half of rearing female crabs
spawned in condition of 30% sea water (salinity 9.6%) and 60% sea water (salinity 19.2%y), while no female spawned in
freshwater condition (salinity 0.0%).

Key words : Freshwater mitten crab, Eriocheir japonicus, Reproductive cycle, Gonadal maturation, Breeding, Tempera-

ture, Salinity, Day length.
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Fig. 1. Monthly changes of water temperature and day-length in

estuary of Sumjin river.
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Fig. 2. Monthly changes of GSI and breeding rate on female

mitten crabs, E. japonicus collected in estuary of Sumjin
river. Values are expressed as meanstSE.
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August, x200).
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Fig. 4. Monthly changes of GSI on male mitten crabs, E. ja-
ponicus collected in estuary of Sumjin river. Values are
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Fig. 5. Seasonal varation in testicular histology of male mitten
crabs, E. japonicus collected in estuary of Sumjin river.
Hematoxirin-eosin staining. 1: Rest spermatozoa were seen,
and spermatocytes were divided actively (September,
x100). 2: Sperms and multiplication of spermatocytes were
observed (Octorver, x100). 3: Varous stages of germ cells
were observed (Novemver to June, x100). 4: Division of
spermatocytes were not observed, sperms were seen only
(July to August, x200).

o ae edRE AR BReA dojun g
ARl e Algtstel, 723 sdelt YRR A
o4 AR FAH] Ax ol A% AAET
AT ARG HAL Ao BT 571 ATFig.
5-4).

rr "

¢

sy



ohs) A9 Aex %su A % m A58 1)
2EES Agete] 1097 AEAES ek Adxa

A

il =
¢ 20 ot 371 dsh 327 9% Gl sl
= &Z,d_ﬂ 67H 4

ﬂM O ‘ﬂrEH]E%ﬂ HgolRe
o, @Al o] dojur] Al&she 27] dEA47] dEA
IEE #FE F A0tk 1YY AR 709 #(11€ 269)
T 73CE A AAN, BT GSIE 2.46+0.31%=

15 rivo
E 14 Qo —&— Day length _25Q-/
E 13 . - = Temperature L 20 g
2 12 O 15 @
k5 1 N , 108
& 10 T 5 g
0 o

3]
8
— 2
(73]
) I

1

L mm .

Initial Cont.
(Sep. 17) lOCT 221 ch 26)

Rearing days

Fig. 6. Changes of GSlIs on female mitten crabs, E. japonicus
reared for 70 days (September 17 to November 26), kept
at natural condition. Upside graph show changes of tem-
perature and day-length in natural condition during experi-
ment. Values are expressed as means+SE. ** Indicated
the levels of significant differences (P<0.01) compared
with initial control.

o
R
fo
N,
ofL
l‘l‘
N,
of
N
o
3
ok

w3 A

. 1D°C 12L12D
1 18°C R
. 25T
B 4
—_
2
= 4
m *
(O]
24
D T
Initial Caont. 35 70
(Sep. 17) {Oct 22) (M. 26)

Rearing days

Fig. 7. Effects of temperatures on gonadal maturation of female
mitten crabs, E. japonicus reared for 70 days (September
17 to November 26), kept at 12L.12D photoperiod con-
dition. Values are expressed as means+SE. * Indicated
the levels of significant differences (P<0.05) compared
with initial control.

- 10°C 15L9D
wE
= 18°C
. 26 °C T
@
—_
8
— 4
I}
(O]
2 |
i .
Iritial Cont 35 70
Sep. 17 Oct 22y (Nov. 26)

Rearing days
Fig. 8. Effects of temperatures on gonadal maturation of female
mitten crabs, E. japonicus reared for 70 days (September
17 to November 26), kept at 15L.9D photoperiod con-
dition. Values are expressed as meanstSE. ** Indicated
the levels of significant differences (P<0.01) compared
with initial control.

Fol A5tk 2938 BRANE Uk f B
E59 WY e ARSI Aol glont, Y g
2 FA3H 937 Ak



Dev. Reprod. Vol. 12, No. 3 (2008) 27 A4 %337l (Eriocheir japonicus)e] A4 dF7)s} ¢HA A2 49 Hes Edd- 237

12L12D9) #57] 2 AME Fig. 7914 Uehd nlel 2
T A GSI= AF A e Blarste] £
She & 4= gtk 28y 10T} 18T g Tl e

dojup7] AlAtste GRAZE PAFH R A
& 4 AAAR, 26T AFTolMe €2 A=
A dg719 dRAES0] B3 9 FFote s #F
F7F AATE AR 709 o= 10T 9 18T AT A
Bt GSI7} ZHz} 2.48+0.95%, 4.89+1.45%F A3l
HhE | 26°C Aol ME Bt GSI7F 1.01+0.31%E 72 ¥
517} glsitt.

18] Fig. 8914 Ve wRel 2ol 15L9D9] BF7)
ZAME Fig. 7914 YeRd 12L12D 2749 A
AT} FAME B3 JERAT @A AL 70949 18°C
AT e H GSI7) 6.34+0.41%% AA A5dte
™, 10C% 26 Co AATFAME BT GSIZ} 2H2t 1.55+

o,

o

R !

ofh

4ol

llo oot

froagt 2 o rorck
r:i

Lo

1.00%, 1.02+0.31%=E A A5dA Egoh 18 &
_/;_oﬂ l;Hb‘]- 221?51-240] tﬂg}% ilf:s_ 7:]J,]_ 10C 18C-/]
AP EAAE AY ZE AAE JolA da Yol &
AR Y AR AAFeIT Al slot 1Y
T 98-S S35 371 4237 59 AT 2
6C A% oA YaE=Ho] o

=
5ol
N4 e A 9
5 4HEel B2

93 2004 102 25U RE 11¢Y 244717 42 18C, F=
T

[¢]
7] 12L12D9] zAstol|lA 98 TR =4S 2Tt 3
(0%, 4.8%0, 9.6%)) A< A5t 30U7 AFA TS
sled GSI9] W3S Fig. 99 YeERITE A3 F8 Al-A
, A8 BT 0% B AY

ZF A8 GSIE A3 Aw
T 6.50+1.00%, 98 =% 4.8% AITL 5.85+0.71%,

=
a3 FE FE 9.6% AT 5.02+1.11%=Z FA A
gL AT AT 98§57t 24595 GSIe W
AEFE RIS 28y ¥ TE 2109 Al B
GSIY| Fes Bth 2284 HAME BE JHAE

K
ne
o
=
—z
Shs
fo M
T
ol
tlo
e N

GSI (%)

Initial Cont. 30
{Oct. 25) (Mov. 24)

Rearing days
Fig. 9. Effects of salinity on gonadal maturation of female mi-
tten crabs, E. japonicus reared for 70 days (September
17 to November 26), kept at 18°C and 12L12D photo-
period experimental regime. Values are expressed as

means+SE.

4. Aol mA = 2, BT 9 AE v5e 9%

W7g0] 250 pm o]’e] &7 GRAELE Fste A
S5 o FAS} BARF A o] EdetA dojuta e = F
AE 2¢ 695H 4¥ 6971A 270€3F =zl 12112D
ZA8IM F23 J7 FES 247 9eld 97) Aol A
A3 A ] 2R eSS AR e, BF
7] 221 kel Qg v F YeAE s8] A Y
Z7191 15L9D%} 422 18T Z A3l A Yol 7]<3k 3709
AE T APTS 48t xds AAEY 28 NEs
AT olF éf}ﬁ 7‘%?}% Table 10] L}EMJ?M

b 1=

¥ 00/0 WL Akeet A
7b & rlEle glslon, oHT7P 30%¢} 60%7} E91%lE o
B % 9.6%, 19.2%4 < 6vte] T Z+2 3vlg] 7} Eeks
o] 50%9] AFehES UERITE T3 26 Co) AN =
HGERl A E= 0.0%c0M e e AATE & i =
AATh 1Y FE F& 9.6%04 = 6vtg] 7 3wkl &2
Fetglom, B FE 19.2% 14 6vte] F svhel7)h 2t
sto] 83%9] AHgheS YeRIT

d

{e

P

=

8, 377] 15L9D, $& B CHINE Br209 G
52 004AE B vHIE AU gskor, 9 BE



238

Table 1. Effects of temperatures and salinities on the spawning
in female E. japonicus reared for two months (Febru-
ary 6th to April 6th), kept at 12L.12D and 15L9D photo-
period experimental regimes. Mean GSls in initial
state was 6.57%

empera- Breeding Carapace

T
Photoperiod

Salinity No. of
regime tljre (%) rate length individuals
(©) (%) (mm)
0.0 0 48.6+1.0 6
10 10.5 0 51.2+1.3 6
210 0 50.1+1.1 6
0.0 0 47.8+1.0 6
121.12D 18 10.5 50 52.0£1.2 6
21.0 50  49.2+0.9 6
0.0 0 52.1+1.1 6
26 10.5 50  50.8+1.2 6
21.0 100 50.6+1.1 6
0.0 0 48.9+1.0 6
15L9D 18 10.5 50 51.3+1.2 6
210 33 50.0+1.2 6
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