OURNAL OF AQUACULTURE 6(4) : 235~253(1993) BEEMEEE 6(4) | 235~253(1993)

E3A, Eriocheir japonicus (De Haan) 2]
RO B A42n ZEERsE

1 B4
REEIR - FIRE - RN
RHEKREBE BRRRRR ABH

Studies on the Seedling Production of the Freshwater Crab,
Eviocheir japonicus (De Haan)

1. Reproductive Ecology
Chin-Soo KWON, Bok-Kyu LEE and Chae-Sung LEE

Department of Biology, College of Natural Science
Dong Eui University, Pusan, 614-714 Korea

ABSTRACT

The freshwater crab, Eriocheir japonicus inhabits from sub-tropical to temperate zone in
Asia. This species belongs to a large size group among freshwater crabs. Common size of
this crab is 5~6cm in carapace length and occasionally 7 cm in carapace length.

This species of crab used to inhabit in estuaries, rivers and inland waters in Korea.
However, natural population recently has been rapidly decreased because of pollution and
lost their habitats by suburban development. Therefore, development of proper methods of
seedling production to increase natural stock became necessity. As parts of achieving this
goal, duration from mating to spawning, egg incubation period, and egg development of this
species were studied. The influence of temperatures and salinities on the egg incubation and
hatching was also investigated.

It took 2—~8 hours from mating to egg spawning and the spawning lasted 3~9 hours
from the first spawning. Egg numbers per female (6 cm in carapace length) were 380,000~
410,000. Optimum temperature for egg incubation was 17~23 C and optimum salinity, 14.0~
31.5%.

Incubation period of the eggs at 14, 17T, 20%, 26 C, and 28 C was 42, 28, 21, 15,
and 14 days, respectively. Relation between temperature (X) and incubation days(Y) was
Log Y=Log 2764.267—1.608 Log X. A female can spawn 4—~6 times per year by manipulation
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of environmental conditions.

Under the conditions of 18 C and 24.5%, it took 6 days up to embryo formation, 18
days up to compound eye formation, 22 days up to abdominal movement, and 25 days up
to hatch out as zoea larvae.

w8

S323A, Eriocheir japonicus (De Haan)e %2 vete] Mol 8iF R KR R ooz
BE bl 2 #A SEste P& 5~6cm, FIE 6~7cm 279 HEH ABA RKE AN
QRE 98 vt LB AFEo s I sEire] WS mol E¥Low AT &I £
3ok Birol olm e & EE K EEHE Kol WE Al HASR Tulgtel Ao FH
BASS Mo RS tlEol Mg &% SOl AT ABMR Moo R Astd NE
KKl A I BRI Aol 8 BEIEIESIE LA ARBBES A Bo2A RAAAY &ER
Hrrt Ao Brlssid Hene AT BEAE SMHER I BRE R BB pEk
HAs] ERE

FasEe +HEC Bile EREY FmAkd B fiEe 194 gAE g (Gifford 1962
; Cheung 1969 Hughes 1973; Berrill 1982; Goy et al. 1985), Iuvl 159 tiFEE BRI
Bge #AES AA gedh

3, AfEQ FhdRedl BN A AEH YA ¥ OA FHgHES] MECd A A&
(1948) 9] 4ot M (19742) 9] HIEMHS XETE B3 H®E 2L AH % (19753, b), #Ek F
(1986) T &k 1L (1987) 5o FHf ABS Eimee 2o BRmS) wmAEe #d ML
MR oA Brmoes aad BT &R oied PiisEe Bao Be H#E (1974b) %
Kim ef al. (1990)9] $&7} A2 B BEAA A ABMA BEEES 918t LHE ok st
WEEQ) HIARS Hirsty] Yot AyBy ARHRY B2 A A ¥HARE RO
o2 BT Axdmbse =9 A ¥e 'BiFelt

whelA KRS %R ATRIVARS MizA7)7) SIS Bie 2 RRARE EIN 2 AR,
OUEEA SRR 2 BMLEGES 2o TUEAReel dBo] MRt s RE L cZ2717RY ZES
uXE BE B FEEE T KBS A3 £MEL ARRE s At

Wh g Hi

1. 88| MABSIR. AEB FHAS IS, E japonicus= BEr TIHREL WEAL 0ol A
1990 W 11 ¥ Fhayol BRES MRS RHAB £ ENRATY MEENA Eo] 100cm, 7H2
200cm, A2 100cm 2719 2ton &S £ FRPH EAXTERE 200 #iEE 43 27
47 1989 XK= 159 ¥-E KkESIAL, oW 5 KR 7C, BE 105%, HRFEHS
10 A1ZHE #EFFSESTh

1) ATHRIBS 93 ABFAMS RyKR 7C 2 EE 105% A 2:B8HM #EEAZD 5 1788
BiEez ABES 10T, 12T, 15C 2 17CE @#Epmes ERANA FUd old REFRES
thermostatS F2Hst A7) 3B FAsIAT FH 2@ 451 9 A1 F# 6BFH FAEKS &
EE EJEtEA fiesid.
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2) EEERENS KB 10.5% oA 258 B9 EEAIZ & KB LR MRD F—3H 18R BiRos
140%, 17.5%, 21.0% & 245% 2 @MY LRSS A71AAM %R 2 EIS FBAAG 39
FEKS EES MHAA 77 Y8t BUKME FRT F BE LR WS HEKY koEEs
Rlsked Kfz7h TEE 5 BS RKE 2 0 BRSZ Hinste FEKS BEEES KA Zon
ESEMITES (TSI, Model No. 33E) 2 fgH 1E4 3|l - #sstdoh

3) HREHRE S timers At 10 1085 HREHS ABHMsIAoN, oY mHE
S 40w BHE 284S REI BES 4000 Lux2 fHA A

4) Hol= viA g WS 10 1 F# 68 BAS T ohed Faf 9BE BRHS B
Flean fmEK HHS WHs.

5 MEHHEFS MEK L GAYT F 2EACY 1EY 282 A2 Aoz uHFY

2. Fig. 10 &7& il o] MEK 160 L5 AL E0] 50cm, 7h2 92cm 2 HZ 43cm 27)9)
KA S AEEER SEE KB 1709 BE 245% < #B5A71H9 SRB% e
BEEE 1vtelY REA A @2 kastel miE mEde 2o Aoz WiEnt meems
sttt

—
O Y

L-f—+—;——4—4—- wl

sh

ra

Fig. 1. Rearing aquarium of the ovigerous adult of Eriocheir japonicus (De Haan).
atlair tube, h:thermostat, wl:water level,
sf:sand filtering box, sh:siphon, s:sand,
ra’rearing aquarium.

3. RETHE Blgst7] st dAe @ESH= £0] 50cm, 7+E 92cm 2 M 43em =79
KA FRE & ZRITES Besty FAL hEAZ T B0 BAREE M) KT AR
PTEE = Bfe) JiEsh 23t i Bk S Bsstdd

4. A R FR AR BES FERTRS BES % EWMES 44 FEHso rmEEMEsT
A camera-lucida® ¥3te] B4 ST MBSOl micrometer 2% Z71% HiEstgom, kAl o] IS
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Kimahell WAKE S WISE M) Afken A2 ddte] Bouin® o2 FEFEAZ £ paraffine &)
frigel 28te] 5] FAZ YIEsta] haematoxylin® eosin® 2 Fefa A A BE2slHA] T2 2 S
BB TN camera-lucida® $83lo] BAES @io] 2 27 micrometer24 HIESIA T}

5. DiE4A S A& Y3t MEKE K4 4008 AL K 175~186 T} HE 245% =
HMEFFAIZ Eo] 30cm, 7FZ 50cm E AR 35em A7)9) B ol Ad4E MIEmEERIBEMY B
AL 19kl EHE Meastel SR 2 uiiEE DPALS RSt E A folEsigol ok 5
4o BREMLE BAREE T ONA camera-lucidaS @3t B4 ST M) micrometer& IIK-L #l
E3 ok

6. fuiinkiE el BEEro] ohE BLEE 2 Bbol whE HEEE S PR REBR HES
AESH] Aste K|S 22CR #FAI L, BEES %K (00%), 35%, 7.0%, 105%, 14.0%,
175%, 21.0%, 24.5%, 28.0%, 315% 2 35% <) 11{A9 HREZ U 712 92cm, o] 50cm
R AZ 43em 279 o2 UH AEFEREARCE B RN BRAES 3ENS & BRE 1
EEZ St fMIIREEE &4& 2viely WeAshe) OREEd EITIRAES IR%E MAS B FAAsiych

7. {IRRREE S KR wE MLEE 2 ftol wWE FEAETS RN REERAEES
AES7] st} fAFKY BEE 245% 2 MEREA7IR, KBS 147, 17T, 20T, 22T, 23T, 26 ¢
2 28CY 7TEEE YT 7FE 92cm, Fo] 50cm L MR 43cm 2719 ol UM HIEHEEELe 2
ozt BERRES kY 3ENS &4 1AE 3 MRS &% 2ulald WAske IREEd T
REE 9 EE el Ie) IRAEAE #zsarh

1. XRERE

D RRITH
Fig. 204 Fr@ wbA ", 37 E A A delg gises worn RBE X FERRe
ol BHE FotuA ABNAZ LS RESA ot (Fig 2a). o] o) XEY HEE 7M1 &
e FAY BhAE dBskA Gn FAl FIEEA 29 IS WelEd ¢ AAE
C2 e 3hE Aol A BEER 7o @i £%E Gy 318 43ld e
Bste] mE giflo =M fakste EILRRES MEHEZE (Fig 2b) E£v, d3§<t 2o 23
oltivt HBEEHE 1 AR FEAXN e ¢y fime R BEsl 3%
Zel HHE Fol ol <obr M2 HEFHS RBES dhs Ae9 T, F70] &
2rmg] garstel B%9] gio g A7 HHE Fol B dobd FR Y HHS 4R
Abolell Bl griflo 2 RS MM HES $2EE s A% (Fig 207 Ytk 2§ $3e
BHEZAM d7le) WRES oA [BFo R I3l AMHS UEe BfFS sPAM 4R ALl
RS st 38 HIUs BEAA 7 RS Histe A A% BEA UM g
PEAAL Aok (Fig 2d). o] 22 RREfTEol 2% Bvd £71e g ¢HoaRy dold iy
(Fig. 2e), ol 1[Ele] ZREITEHOZH o] MFHA £elde M 447F HZ 9old £ HK
RENES REE 5088 BT 5 Ao 38, ZRITHNA dAR g EsfElw i

238



TEEA BAEAERE

e = AL TR 2~3 200 AUA ¢foB R 3~4 B A7to] FiEHE LRAT #EKTE v

Fig. 2. Mating behavior of Eriocheir japonicus.

a.courting gesture, b’ mounting, ¢’ contact, d:seizure and mating,
e free from mating.

2) &, ZH 4 o

el TS Fig 3914 FrE vbA Y, HTRHY HEZA E5 BATE £ on, Fae
WS I EERole BN B E o] AR e REE ekt YA, BARY & 6 MR =
ek dgel AREfLol Bl ek 9 43te) Ui Fig 4bolA RS vt HY S st
EmUVE Sl Aol BRSOl MOl o I Kige AfEFLY) Bin "ok 283 £Re) BEE
Fig. 4a°l A #d wbA ™, VE S atn 2 Kife 24 Bold @ik MEES o151 21 ki
e 7ol %‘FM‘?E ol deon], =3 HEE Knd IREY] Skl @il ok
wE KR W £ BE 28 93 Al 2eA st APt PEET Kk Bas
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Fig. 3. Ventral view of male (a) and female of Eriocheir japonicus (b) with opened abdomen
pe:penis, in:intestine, an.anus, gp- genital pore, sw:pleopod, me:median groove,
I ~ V :1~5 pereiopod, te:telson, ab:abdomen, st:abdominal sternu.

i —]

4 2 cm

Fig. 4. Male (a) and female {b) genital organs of Eriocheir japonicus.
ts:testis, vs:vas deferens, €j.ejaculatory duct, go:gonophore, ov.ovary,
se ' seminal receptacle, od:oviduct, gp: genital pore, pv:proximal vas deferens,
cv. convoluted vas deferens.
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FAle] EREALA A - BEAIIN, 1% FEY BEE Fig 4bolA R vbd 3, BIVES Fiol
HARE BrE#E BA - Rt

FFel 2% A7) Table 1 R Fig 594 Fornd vhA g, 43 29E s fiikol X8
B ol 366umoliL, el EEL 347 umolrh.

Table 1. Size of spermatozoa of Eriocheir japonicus

No. Head (um) Tail (um) No. Head (um) Tail (um)
1 3.00 3.05 17 3.80 3.95
2 3.00 3.05 18 3.80 3.95
3 3.10 3.00 19 3.85 4.00
4 3.10 3.80 20 3.90 3.70
5 3.20 2.60 21 3.90 3.70
6 3.20 2.60 22 3.90 3.95
7 3.20 340 23 3.95 345
8 340 3.10 24 3.95 345
9 345 3.05 25 4.00 3.75
10 3.50 3.50 26 4.00 3.90
11 3.55 3.05 27 4.10 3.50
12 3.55 3.20 28 4.10 3.50
13 3.75 3.55 29 410 4.00
14 3.75 3.60 30 4.15 4.00
15 3.80 3.20
16 3.80 3.90 Mean 3.66* 0.36 347+ 042
od

. >
® Direction of the
transeverse section  0-5¢Cm

Fig. 5. Showing of the seminal receptacle and spermatozoan of Eriocheir japonicus.
a, seminal receptacle; b, spermatozoa in seminal receptacle; c, enlargement of spermatozoa;
gp, genital pore: od, oviduct; pl, piece of abdominal segment of ventral segment: se, seminal
receptacle; t, tail portion; h, head portion.
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R7F BUE REE IS smIVEe) kel J2%E WRES Rhdta <3l 86 REFikel
BN E AMILS B A E s, olu] Jpkre o}Fe RE HFS 39 Fig 6 X Fnd
HhA Y, Pk EEE SEAT U KKK 2A%d g Jdt BT 34 S i EA
HRE BINENC WA HA AT dold Fo 9302 "t

W, ABMQ R - B FHAIY) Y8t HBET IRE Kwe KR 7T, BE 105% %
HERES 10 AR 319 23:70S BEAZD F kR £ EES 157 MR M3 BRREN
02 FRAA KB 17C L HE 245% 2 75 - SESA Table 2914 Rnd vhAd, 27 H
R - EUS BARASHE MBEEVE UEhdth whebA o] KRl oj3hd fEM wetx KR - EN Pt
o] B E AR 5 Jou, FRKERANE A2 £/ 2~3 39} EIS 31 4, 6 AES IS
[EREY) e vste REEEY ASKQ RE 3 6EAKSY HEANA 2~4me] E
gie 3 HE EEs JeERhng ER EZERE ABHCSR FEY F AsS ¢ F A%

HRZEE ESREAAY FESE A7He Table 304 BEAG AN, RH 4~6 Azto] 7F
A wy kA7 BIESE ] 21 B oS R3H He ASE BT 4 Aok 281 xR TR
EI BAA =B #1BRo] =T H 7 A0 FEsE BS @i we} izt Aolrt glov, F
A% Aole AL & gov KR 170~250C, HE 245% o WEHEHTIAE dA= 3~9 ARt
o] FIESY 1[E9 HIIEE Table 4914 Fond vbA Y, EHF RS Zold wet BRI Bk
6cmdl EBolE <k 32~45X10% A xolt}

3) faSpmEEe) Mol whe B R KEIS] Bk

KB 218~226T HEHETOIA HifE] we FHMLEE 2 RIREES BMURES BEY RS
Table 5 1A FoRe w3, BiREl whe WL 2RE KM 8ol ¥ st 2o FE A
UehtA opeth BEEE 245% 790 18 Bol FEH T Hste ot HET}F woldsE Hi
108 BLEEZF O BoAE AT Btk ¥ HE 350% ) Z-%E 19 Aol fEAY #&
PRAkEs ) MLk 80% & Uehiedl wshe, HETL 245% Bt RobAlE Afde #iEnHe=
BULEET Zo)AE AFS Ho|u, 53] HE 7.0% e EAAQA JpEle dojuARt o1 o] g9
B - HES HA) ohJsta 2~3 H L) IR FE IiRE LR - &S, K 00% ~35
%ol e HSRE PpElo] YojubA 1 1~2H ouiol e - fiEsHA "ok W o] B BFE

o2mm

Fig. 6. Newly spawned eggs of Eriocheir japonicus.
es:egg stalk, em:egg membrane, tm:transparant mucus, sh:egg shell.
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Table 2. Time frequency on the oviposition of the adult females of Eriocheir japonicus reared in
the laboratory for 6 months at 17~24C and 17.5~24.5%. Crabs were fed on meat of
fish and clam

Individual Carapace length Frequency of Ovipositi d
osition occurre
(N=7) (Body weight) oviposition Viposttion occur
* Experiment period . February~July, 1990. ¥ Feb. Mar. Apr. May June. July.
|
1 48cm ( 65.19) 3 times o

2 54 cm ( 94.79) 3 times *{ ; A * 1y
44 cm ( 4949) 3 times l % !] % J

6.1 cm (135.49) 4 times

ol

50c¢m ( 72.29) 3 times
*

43¢m ( 51.39) 2 times 1 | L Jz { ,; Lottt
*

7 5.6 cm (109.69) 2 times um@m_tw

—eand — marks represent the brooding day and hatched day, respectively.

¥ Temperature ranges in rearing aquaria in February~April:17~18 C, May:17~20T,
June:19~237T and July:22~26T

* - mark represents occurrence of copulation.

S G e W

Table 3. Time sequence of adult females of reared Eriocheir japonicus from copulation to oviposition
and brooding. The females were in the laboratory at 17~257T and 24.5%

Individual Time required
Temperature
(N=13) Oviposition started Brooding finished

1 After 27 hours After 3 hours 21~22C

2 14 6 21~22T

3 12 7 21~22°¢C

4 21 6 21~22C

5 8 9 17~18¢C

6 7 9 17~18%T

7 5 4 21~22TC

8 6 3 21~22TC

9 6 6 21~22C

10 45 5 21~227T

11 6 3 19~207C

12 15 6 21~22C

7 23~25TC

Lo
w
>
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Table 4. Fecundity (number of eggs) of the ovigerous females of Eriocheir japonicus reared in the

laboratory
Individual Carapace length No. of berried eggs/female
(N=25) (cm) (grains)
1 4.0 120,000
2 41 90,000
3 4.1 150,000
4 45 120,000
5 4.9 250,000
6 50 300,000
7 5.1 270,000
8 5.3 200,000
9 5.3 300,000
10 5.3 220,000
11 55 300,000
12 5.5 380,000
13 5.5 350,000
14 55 400,000
15 5.5 380,000
16 5.7 350,000
17 6.0 410,000
18 6.0 320,000
19 6.0 450,000
20 6.0 380,000
21 6.0 450,000
22 6.5 400,000
23 6.5 490,000
24 6.5 440,000
25 6.5 310,000

Table 6 @ Fig. 7 X FRRsh nbx] &, B 24.5% o1A19) B0 2717} 0.30X0.31 mmlel] wjahad, &K
2 Bt} o (KEE M BEERY st A Koyl IINE FEAHC HE 7% NAMe
gRel = 7|7} 0.37X0.39mm, 3.5% oMAlE 0.39X040mm &I kol e 043X045 mEA] SiE
o) dolvt mmfEA] Jate] PBL FE s o IR A BEES & F Ath webA FmHEKY
7} EfEo] WE MLEE L nUIAEEY MMingS HEId ol W s BE HE 140
~31.5% ¢ =3t

S AR 245% REAETOIA Pl B A Wd kiR 2 BLEET Table 7 % Fig
8ol A FERst vl E, 14 ColAE 28 H, 20CollME 22 8, 22ToME 188, 23CollA= 17H 1
2L 26 ColAE 15 BHo) 2zt frgEsy 28 Col e #bRS vl (K3t 14 Bol frEdh w
A kBl @2 MLEEY Log Y=Log 2764.267— 1608 Log X9 Ko 2 veld 71 Ik (Y:
FE A, XIKB). mabd Kol whet MLEE 2 jadimkige) Mk s vwshd pbo) =&
A KEESEE 17~26C Q) £35io).
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Table 5. Duration of incubation at different salinity levels of the ovigerous females of Eriocheir
Jjaponicus reared in the laboratory at 21.8~22,6 C. Initial number of specimens was 5

each
.. Time required to s
Séi l()zl)ty hatch outqfrom the No.hotf tllnc(ilmd\txals Remarks
brooding (days) atched ou
0.0 - 0 * 5 within 2 days
35 - 0 * 5 within 3 days
7.0 - 0 * 5 within 3 days
105 19.38+ 0.24 4 * 1
14.0 18.36+ 0.31 5
175 18.52+ 0.37 5
21.0 18.28+ 0.48 5
24.5 18.24+ 0.35 5
28.0 1827+ 0.44 5
315 19.15% 0.25 5
35.0 19.61+ 0.42 4 * 1 tail

* Marks represent the numbers of detached eggs from the egg-chambers,

Table 6. Size variation of newly spawned eggs of Eviocheir japonicus at different salinity levels.
Number of specimens was 10 each

Egg size  Salinity (%)

(mm) 00 35 70 245
Short axile 04312+ 00161 03953+ 0094  03734£00107 03016+ 00031
Long axile 04594+ 00231 04078+ 00107 03969+ 0.0063 03125+ 00102

0.5 mm

Fig. 7. Morphological variation of newly spawned eggs of Eriocheir japonicus at different salinity
levels.
a’0.0%, b:35%, c:7.0%, d:245%

245



BB - 2IRE - TR

Table 7. Effects of different temperature levels on the incubation period of ovigerous female,,
Eriocheir japonicus reared in the laboratory at 24.5% in salinity.
Initial number of specimens were 6 in each

Required duration for

Tem;()oec r)a ture hatching out from the No. of specimens Remarks
brooding (days)
14+ 0.14 42.87%£ 0.33 5 * 1
17+ 0.38 2859+ 0.31 6
20+ 045 21.92+£0.26 6
22+ 0.55 18.55+ 0.42 6
23+ 0.62 1764+ 0.36 6
26+ 0.87 15.05+ 0.28 4 * 2
28+ 0.85 14.23+0.15 2 ¥4

% Marks represent the numbers of detached eggs from the egg-chamber during the brooding periods.

50
40
30
25
20

logyY = log2764.267-1.608log X

FTTTT

15 |-

Elapsed days

10 L/ ¢u 1 \ 1 ] 1 1 1 1 ]
O 14 16 18 20 22 24 26 28 30 32

Temperature (°C )

Fig. 8. Relationship between incubation time and temperature of Eriocheir japonicus.

2. §Rel #XE

1) B4ER

ENE%S] ¢ Z71E 030X031mEA AZe Ergmol i TEHshY Ff o T w1
A7)E WEMNOE ARLT oy MAL EuEMe R BHE ®insted ®kEHEoZ WS
o] Bk ERT ol2HAE 21 =77 0.36X041mmel] 2aHA Eok wEbA EIE#E FE L
ERTo ol 27 7hA o BiEE4 @Rl whE JF #he) 8k Fig 9 ol A FaE vbA ¥, ke Log Y=
0.0426 Log X—0.5175, £##< Log Y=0.5088 Log X—050629] Ro2 RrAth (X FKBHEE, Y I
o} Z7] um).
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0.45
- -o— Large axile
£ . 9
£ _e— Short axile 05062
g 0.35
wn
o 0.30
o
w

[ | 1 1 1 ) I I I I I | 1

0.5 1 2 3 45678910 209
Elapsed days

Fig. 9. Relationship between brooding days and egg size of Eriocheir japonicus.

g, KRS 18T BERE 245% ) AT OIAM 0o} 4B Table 8 # Fig 1094 EHRS
v, PR KT < 6 Aol AU EEMEETOIAM Y ool AreE ) #REfo] Kol
(Fig. 10-2), 100t oF 13 AlZto] GBS IiElo] dojub (Fig. 10- 3) B8 % oF 104 A1 7 AR
sted Al Alztslo] FHESIME #EREIL (Fig. 10-10), °F 160 A7 Fol& IL8E7} 133 (Fig.
10-14). H, Hpieg oF 360 Al7to] AU nauplius fRo] HI 3T IﬁJBefoﬂ LEE HEho] dojvx
(Fig. 10-19), °F 450 AIzF Folli= gifigo] AW mEswA KRS MBS 2o 3% - Hy o
IR BB RE 4 UL, oh-f MEANERS) M s Bt wErstA el (Fig 10-
21), 1% JuR TR REl oF 540 AI7E g7 S IEERS) IR EEESHA Wk - MU E T, &
= Aol MLk shaw 24 gy, =3 L mHE 29 1 HEEY “*awmi i o
JE&EEo] Dot IS LS« Wbyt o] WAEE A9 2834 H (Fig 10-22), 1 % fufle s
HE] 624 AlZbe] KGAEH IIRN S zoea RAEE #HLETH (Fig. 10-24).

2) BHLEErE

(1) BRAIShAE o] SEILIE(T

UBrshE e o1 Bk S Lvh dERE O] whel EESel BRES #hERYC.Z @MY #(LiT 2~3 Aol
@t e Fol BEBFS AsA 9o (Fig 1la).

WHLAT 1~2 Holl ol=e] JINghES HMEBfES MFHe B Alold v 9& MRme
B2 st In—Jg WHEiERS] WA BE) %S dojuhr] wEd o] #fre] Pk 2 P
RO 2 fhaR =) 31, o] BhfFel BE(RE] RETHIE A1) (CENA BREREMD Alol S RiE BH)
A Hez oju DUH&‘E-J PRI Eest . lE REFRRS KihS oha SMIe R FeHA Ho 5y
WRvbol BeMimol Mol AoiubA L o] MREE BAATIA B} (Fig 11b). 135 #{k¥ Aol
ol=& BIRy Lhke) WIS MABIES 1 SAES MA3 wdWd KEHR 29 wel g
Piszel fiRle #ERICE wobd Jhe BEIAM IS iRl tlsivke Fotd] el AL
Fepa ol RSl MRS olo] mIAA RalAl wo} BHLERi o= IR Lhe) EAEF
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Table 8. Egg development process of E. japonicus reared in the laboratory at 245% and 175~186C

Time elapsed from

Length of egg

. Recognized characters ; - Fig. No.
the oviposition iz et long axile short axile ‘& 1o
Days Hours Minutes i | nn
00 00 00 Brooding finished 0.301560  0.310156 1
00 06 20 Protoplasmatic island appeared 9
(Nuclear)
00 12 45 2-Blastomers (cleavage) 0.301875  0.310625 3
00 14 40 4-Blastomers 0306250  0.313750 4
00 17 10 8-Blastomers 5
00 22 30 16-Blastomers 6
01 03 55 32-Blastomers 7
02 16 45 Morula embryo 0311875  0.321875 9
04 08 05 Invagination at endomesodermic -
cells (Gastrulation started) 0.312500  0.326875 10
05 13 15 Gastrulation advanced 12,13
06 16 35 Germinal disc appeared 0313125  0.325625 14
08 22 15 Rudimental lobes of body segments
appeared on germinal disc 0.317125  0.3239375 15
10 09 30 Primitive prostominal lobe appeared
and rudimental body segments more 0.325625  0.336250 16
or less advanced
12 20 30 Redish pigments appeared on surface
of primitive body segments 0.336875  0.347500 18
15 03 55 Nauplius eye appeared and primitive
heart-sac pulsed slowly 0.343750  0.356875 19
16 09 55 Primitive antenna, antenule, digestive
duct, carapace, maxillipeds and other
appendages more or less differentiated 0.347500  0.361250 20
and yolk-sac decreased
18 23 15 Compound eye advanced, heart-sac
pulsed more frequently, yolk-sac
decreased distinctly, mouth appendage  0.352500  0.366250 21
oscillated and abdominal segments
appeared more distinctly
22 12 05 Flexible act of embryo occurred,
yolk-sac decreased more distinctly,
compound eye advanced almost
completely, blackish pigments
advanced on embryo body surfaces 0.359375  0.373750 22
and appendages of body almost
differentiated as just hatched larvae
24 21 45 Mouth appendage oscillated more
frequently, flexible act of body and
heart-sac pulse occurred more 0.362500  0.375625 23
frequently, and yolk-sac absorbed
much distinctly
25 22 45 Hatching out immediately 0364375  0.411875 24
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0.5 mm

Fig. 10. Egg developmental process of Eriocheir japonicus.
es.egg stalk, em:egg membrane, sh:egg shell, pi:protoplasmatic island, pm . primitive
endomesodermic cell, iv:invagination, bp: blastopore, eb:germinal disc, rs:rudimental
lobes of body segment, rb:primitive prostominal lobe, pg: pigment, ne: nauplius eye, hs:
primitive heart-sac, pm'primitive maxilliped, ym:yolk mass, ys:@yolk sac, at ! primitive
antenna, an:primitive antenule, dd:digestive duct, pc:primitive carapace, as:abdominal
segment, mx . maxilliped, te:telson, cr: carapace.
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0.5 mm

Fig. 11. Hatching process of the embryonic larvae of Eriocheir japonicus.
te:telson, mx.maxilliped, pg: pigment, ab:abdomen, dd:digestive duct, cr:carapace, ys:
yolk sac, hs:primitive heart-sac, cra:broken crack, es:egg stalk, em:egg membrane, sh:
egg shell.
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Fig. 12. Hatching behavior of the ovigerous female of Eriocheir japonicus.
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Table 9. Time sequence of adult females of Eriocheir japowicus from first to final hatching times
in the laboratory at 24.5%

Individual Time required
Temperature
(N=14) Starting Finishing
Month day, Time. Month day, Time.

1 Mar. 26, PM 11:30 Mar. 27, AM 03:40 1707C
( 4 hs. 10 min. )

2 Apr. 27, AM 01:30 Apr. 27, AM 05:40 175C
( 4hs. 30 min. )

3 May 27, PM 03:10 May 27, PM 06:55 170C
( 3 hs. 45 min. )

4 May 27, PM 10:55 May 28, AM 02:20 1707
( 3 hs. 25 min. )

5 May 28, AM 00:40 May 28, AM 05:10 1757T
( 4hs. 30 min. )

6 May 28, AM 02:30 May 28, AM 04:45 1657T
( 3hs. 15 min. )

7 May 28, PM 02:40 May 28, AM 05:50 175C
( 3hs. 10 min. )

8 May 30, PM 11:50 June 1, AM 03:40 185
( 3 hs. 50 min. )

9 June 3, PM 08:10 June 4, AM 00:15 19.5°C
( 4 hs. 05 min. )

10 June 3, PM 10:55 June 4, AM 02:50 190°7C
( 3 hs. 55 min )

11 June 4, PM 11:30 June 5 AM 02:55 2007C
( 3 hs. 25 min. )

12 June 28, AM 01:20 June 30, AM 07:20 235C
(54 hs. 00 min. )

13 July 1, AM 00:10 July 1, PM 11:15 225C
( 11 hs. 05 min. )

14 July 6, PM 11:00 July 8 AM 05:55 2257C

(30 hs. 55 min. )

Zol7} 6emQ) BEiBoly KR 38~41X10% BEoIth MIig ojnl Al #ikdl W& &
8 KB L EESEEE &4 17~23C, 140~315% HAA I BB ERE BrtA
e FEQRS AR 14TYW 42 H, 17CAY 28H, 20CY® 210, 26 CYW] 15 L
ga 28Ccdde 14 Hel 2889, ki X3 BLAE (V) <}e] BtRE Log Y=Log 3.267—
1.602 Log X9 o2 Frdrh
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