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a5 4 & Penaeus chinensis (Osbeck) [T
HIE B THE S, RELUNERBREOREE LN
BREEINTEBY, Fk, hE BEZEGTHEER
REBRFR LTS, KEOEERRICONTIE, C
hETR - A (1965), [ (1967) @ J§ B L UPHR
DAARE I g2 0 K BE T P Mg R K EE TR FE A i B IR
(1965) OEFIFMRICET I MELEMH B, JBD
REBROMEANKIC VL TOMBEIR TS ER
WA, EES, LEERARBICEB3aY S
1 T EORAMICETIEPHAREEE CLEHNE
LT, SRRAERRBROBIRLIERNE & X UMD EE
fTv, RSO HB R P ZI IO W T DR ET
7.

ARFRICH @A, 198143 B iz WX KE
MEfFickoT ffbhic 2w 54 28 O JGEHAED
B, AMEROFEERBREALCIOTRESNILD
Ths. WEOMSEEEIOH, ChoHAELERD
B4t & OB MZTRG 7276 BRKEF FO T KRR
BEY oI FEEL, T/ BRORE, W
SE, SRRLORH B L UEERELSROF EhITHE
WL BgsA, BIIBmEEEL > I HEMSER
BORNICBROBBLERTS. S5k, MXDLD
% L DICY o TR AT 72 LN KB IRIR
BHEBICELBHOBLRT 5.

1) HzE, #¥KEHFER

MEB XU FE
AFFZEICH O FopRHT 1981 42 3 F i i A miS

CTREINY, TOMERAY 74 SR ERE

& D NREDEIHEIC A>T EEIR 25 2 Ric
Wi (FEIG - KM, 1982). MaEA 3 AT Gk
BMELI0S, HEEI123E2449) LT dbig 34
BE284y, WEI22EES4D) THB.
HEITIRI20E (38 13ARY), ST
397R (3A 16 ARG Ol enBohl, £
nNoDHIELLE TN REBLU2IBOELRZH
HMUTHRA L. BEShZERC VL TIIM ETH
MiHE (Fig. 1) REEZRE L 7IH, SPEEZRL MY
L, #h%E210% s~y v CTRIERELL. BRI
ERBICRBRD, HBRENGRELHENESL LN
DFEET . HBO XS IKIFRDIALIC X 5 5
BEOZRRIEDOLNBVWOT, EBROUHEEZN®R2

}i-— Carapace length

Fig. 1. Diagram showing the carapace
length of the Korai prawn.



72 YUY R Y -

G—EICT 57, JIRNEPIIOHEICRA W 3B
A (0.01~0.02g) i3 ARIPRD —F #B fr (Fig. 2
WORTIBALID KhBRIT Bz EEL, 1D
SEFOORERENOMLA. COREARLDEA
DIRESBELT 0.5~1.0cc DKkEMZ, FHERESR
BT SO BITIR L T IRENTE B L THOHEE
7ot PIORHERFEAE LT 2ETY, BAESEY
e OFBUCIRREEEZR UCIEEHRE L. Ak
12795 75 2 A, 6~8 um DHEELIFiC< 1 ¥ —
e~nw R V) vz YRR LT EEL L
HTE s (gonadosomatic index, GSI) 34k
& bkdtz. GSI=100GW/BW T GW
RORRER (8), BW 124kE (8) 277

HRBIUEER

FREADIMRFE IR B & S

BRI ORI L, JIEOAIHEBLAL
BEOEBRET >Nk, Th ik D>WTIIELICH (1967)
& BEHMISMEND 2 D5, NS, HIiCIIORME
B OV TEE S BB ETORNRENATERE
B Y

BBRL DSRTNE

39 34 ORI EEHBORET, ROTH
KBOTHBRIMEL, HERBTRE>DRKICSH»
h3. BIERRIFNMEL, g 2~TKIIEA
Do THANRE LT BERRREZEL T3 (Fig.
). FOBIPTRRBISITAKEARKILSPN, B
6 DA X D MINVE SO T B,

BN D PR
SRRONSREE L2 &, 24413 BoOSIRETE
Fh, ZBOIIHEME ovarian bursa [C kO THRX
T3, HBRHRROEAZIIRTIE, INEEIN
W oWIRTEETZ C LMk s. PEBORBIT
X SICBBDOIITE egg pouch itk bMWY Eh, 2h
SIREANICIIAEY 5h3 (Fig. 3-1). # - Tyl
BRI R/NEAIIIIETH Y, IPBWOESEHID
HET, M COMEBMEDBEShTVS. B
BT IR O hREBOBEME % 5 2 & IFHO R
TS JIRARIC Wb T HRAMED5h3 (Fig.
D, ZONBERKRT S EEBOREICI IR M
K, 5303 OopREEsEDn 5ha (Fig
4). Zhic#ELTIEOE (mi) BHY, OB
MaAZRAE B & SREBIUCHE . OB SEER
(mob) ORI BEPOBLEAET 2 MBS 2.
+H P Decapoda DOFRRic®id 2 C OMEARIT

I Ir  III v
== T
(a)
6 Ext. 7 Ext.
/f
<;r /‘\‘
1 2-5 6 Int. 7 Int.

Oviduct

(b)

Fig. 2. (a) Dorsal view of the ovary show-
ing the egg-sampling portions (I-IV). (b)
Lateral view of the anterior part of the
ovary indicating an oviduct, the 6th and
7th lobes branching off into internal and
external lobes.

x =2zt (Ishikawa, 1835) ZHH L L, £LOET
ZOEENASN TS (Ishikawa, 1885, Bumps,
1891, Jackson, 1913, King, 1948, Parameswara,
1953, Pillai, 1960). o FMEA¥IE “germogen”
(B %13 Ishikawa, 1885), “zone of proliferation”
Wz King, 1948), & 3 iZ “formative region”
(Parameswara, 1953) & h Ty, 2 THE
MO ZERERTDH, ZhRIIRMARE > TH
Ao RE Jdi) ~PEshz L EZIohTNS.
EEHOH ChoD Bk, A% “formative
region (fr)” LM &icd 3.

fr 3P OhiifhI TR IBHBICHEK L TEY, fr
DR RS OB L 7 RSN INEASICE TEL
T3 (Fig. 3-2). SEKMRICHB T 3 9R8 ¢ fr 12
HORBETEXBPNTEYD, 518 6 DD
fr BRIPE~NBL TS, #2T fr ONEZEIR &
NI RBIBVE L INEEORBERILTWE EEZ
5h 3. Paramaswara (1953) |2 Palaemon idae
fr OBEH, HEIIRFICERL IEIED $NTo
BHL OMIFEICES ORHREMND 2 L 2IEHLT
3.

SRELIP D BB

i« B (1965) IZAEMUIF ORI ED &, I
SRDEREEBE SR, (TR, BIIRE, &1 &y
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Fig. 3.
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Photomicrographs of the ovary of the Korai prawn.

1. Cross section of the ovary at the portion III (see Fig. 2). d: dorsal side, v: ventral

side, o: outer side, li: lumen of invagination.

2. Vertical section of the ovary showing small young oocytes that are observed near the
formative region and large young oocytes that are observed in the inner part of the egg
pouch. fr: formative region, yop: young oocyte in the egg pouch.

3. Incrassate follicle layer surrounding an occyte in the pre-yolk stage. fc: follicle cell.

4. Oocyte in the secondary yolk globule stage.

BRI, T 2KONEERIE, B IR VAN, AR
B, BREJHO 8 BB IC AL, TNEhORBERED
HHAERL .. ARFRICHOERICBOTIIE S
WIBERMALL I BRBD HAKE UL /S hish DT
3, FH e i (1965) ORBICAHEORREZMA T
BT R EROBDTHS.

{~Hiin (Early nucleolus stage) fr o LR@ic
3 2BHOIBHBEAED Sl —2I3EMARD
REMTT L, B 1VRRERICAD BREDIET TN
SRHT, BAKE THOCKEDOAANZ Y
VT R FEZHOMIRE TR, OO
fBHIC BT 5 Qe chromatin nucleolus stage
DI T B EEZ NS, O—DF D&
PHBRELLBDT, COBCHPEFIENZIBTH
3. COHOINIEMIEOHRAEL L, NED
CHGORIRICERET 5. MRBR~A<F+v ) v
IR 3. SRIICRIICERE L oBtfE T fr O
icorBtans.

{~##7 (Later nucleolus stage) fr o e »o
HBWBONIICHh T TREIZRD S NB{HIPOINE
12, SPEOREDO SDIFERBIFEL DTS, Ji%
HOLRTEOINI A% & MIBE OB R H5H & HI L 13
3. MBRERCHBCHPP~ b V) YOFSR
AL, BEICR-O> TSI RE LT 3.

ATON &M (Pre-yolk stage) fx#& XUMIEIIH
KEKES, MBI A= bFv) v-x4 v o
TREEORLVERMEMNERET 2. lREZESIC
FEEEE LS. RREEIIMRE O KICEORE
ICHRESBICEDONE L HiIKn 3. COHOI%E
AOSREINEN & W 8. FRASRUSNEICE T % LIREEdr
WBRAREORENEE &2 5. IR TIIINERIC
WO THEIINELAIIANE Y, thiedBic fr OREED Sk
WTWB RTINS T hobiFiE L oD Y &
hs.

8% 1 & 90 2 Bk 3] (Primary yolk globule stage)
RERIC D THRE R E T 3 RIIPZIRIR O MK E NIC



74 Fhlifet - 2 &

Table 1. Diameters in um of oocyte and nucleus in oocytes of different maturation
stages, measured on the ovary sections. N: number of oocytes examined.
Maturation stage of oocyte Range Mean = S.D. N
»-Early nucleolus stage
wihe formatve region S, BIT 8% BE 31w
in the egg pouch mucleus 1592 138 31 o 80
Later muceols 5 oo METUHT ®m w
Pl s mOm o BITHDOW W w
Primary yolk globule s. huclews '50.5_ 07 lees 0 80
Secondary yolk glabue 5 g ecmbe e w2y

o9

li: lumen of invagination, yo:

region.
young oocyte, o0g: oogonium, mi: mem-
brane of invagination, mob: membrane of
ovarian bursa, mep: membrane of egg
pouch, fc: follicle cell, do: developing
oocyte along the membrane of egg pouch.

WS ERE SR L MBI REBIC T 4 v VP&
3%, MEEOHAICH~AEEIT BEA L ELEL,
IO D TSN LS 3.

2 kPP BRE (Secondary yolk globule stage)
PIERIIERE S LMRAES K DT 4 v v
ICEFgRd 5. MIRREIZHRER D 2 BEERICIIELY
3,

PEEAR DI 3 RIIMERIAL EicRE L 7298 %
HoAKRAD hiiho. ZFRABEBICHIINO
PUE L% Table | 1c/Rd. S BREIIEMI A

EAEROTH 2O TERORLD/NS L, FAE
2 RIVEBRMIO IR EHMHIT, FeRER TR
2 YEREOIEEZNE L BAOK 260 um cxt
L, UFEARED DT 227.6 um TH D1,

TR (3 RSP BERE TRIE ALY B E B A
TE5M, ZTOESRIIOREL &L IS 2 (Fig.
5. e —F M55 100~150 um D & = FRITAIIN
BHEICHD, 150 um Zihz 5 L8 1 IPEERIAICA
%. MEAKREEIIIRASRISNEIICE T 2 & SBICRE
L (Fig. 3-3), M, » 140 um O & & BRIz fo.
M 3 150 pm %487 5908 85 | (RENFEERIAIC A B &,

10

| }
K l \)\1\4.....,
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Fig. 5. Change of the height of follicle
layer with maturation of egg. Average
values of the height of follicle layer and
the standard deviations are indicated by
solid circles and vertical bars.
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ThUBIREEAED L, F2RITEEE M, (3K
260 um) TIIESICHL DT3B (Fig. 3-4).
TSRO BRI T TIL, (T O HBIIIR
ke e >BHME L TED SN, IIHHTEN
HHICET I E ABHERY HIRDONILNES.
SRIZ C DHALIFE S RBHLBERT. WD THRERE
BTIIORESE S S HRBILIETOIREE & AN L
BOINED 2 EEHXAlE NS,
IEOEWMMIC L IRBPEOER

SN ORBELRAET 2108, REOMAICK
PEBEOERLEET IMNENS L. COHEK
h SRBDOEAI D ETEHHIL D 2 fEKICOD
<, AEMOREER,, Fig. 2 ICRT4AFH LD
PHEPERER L, SRERARRR & ARV R B R T
Wi L7 JRRRAER 2 02 h 500 @D FEs EIRiC

A 8
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Fig. 6. Egg diameter composition of vari-
ous portions of the ovary. A: female of
59.8 mm in carapace length, B: female of
57.7 mm in carapace length. I-IV, sampling
portions (see Fig. 2).

DWTHD . REAIO IR E Fig. 6 IKRY
Chick s & 2R E BIILIC K B IIRZERZIEDSH
F, RIS R IC O T HIIHOIAIC L B
RAEOERIFD OB, D. TORE, E,
S DOFAED - DICIT EDOHAIL D SEAREZWNOT b
HATHETH 2 c &dibhot.
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Fig. 7. Egg diameter composition in order
of maturation stage. CL: carapace length
in mm, GSI: gonadosomatic index.

XOTHRO @oDOR (a—d) HMXBl&hi (Fig.
.

a FIRHMRICBOTIRNIE L TH#BITE 22— F
BEREHTHIED., BEREICH 2 INIRTINELIC
H72. PRITERPH S BH T THRE L EARTOME
LRZEL TV AL, 2FENICHY. BEEARIAE
#d. GSI (2P 3.67 cHo7.

b PERMRRICBLT 150 um % i iC & — F Ad
b, =~ FEHERTZIPEZAIPEHICH 2. a RGP
Bich~DULBEL, BEEAEAAae%ERT. GSI
13 3.91 Th 2.

C PIRMRICBOTE— KA 150~190 um 23
&, Z0E— FEF OIS 1 RIFERNICH
3. fi¥AEc-1, #¥Ec-24L0%k cCOBREBTR
ER RTINS LCHilTtE 3. PHOE
Baskhzy, AEERI¥gEAERYT. GSI 3 T
5.25chot.
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Table 2.
in ovaries of various types.

GSI, modal value of diameter and their maturation stage of developing eggs
Type of ovary: see Fig. 7, N: number of samples, M,:

modal value of diameter in u#m of developing eggs, *: no mode.

GSI .
Type of . Maturation stage
ovary Station N Range Mean + S.D. M, of developing eggs
I 1 4.49
a 11 1 2.85 * Pre-yolk stage
combined 2 2.85 - 4.49 3.67  1.16
1 22 1.50 - 5.89 3.90  1.08
b 11 10 2.90 - 4.72 3.94 0.53 110 - 140 Pre-yolk stage
combined 32 1.50 - 5.89 3.91  0.94
1 6 3.53 - 6.95 5.90 1.3t .
c 1 0  410- 578 486 0,45 150 — 190 Primary yolk
combined 16 3.53 - 6.95 5.25  0.98 globule stage
I 0
Secondary yolk
d I 2 9.78 - 12.23 1o 1.73 200 -
combined 2 978 - 12.23 1ol 173 globule stage
d &— FOINE 2IRIEKIICH 5. SiER b o
BREHZ BESRRA & 72 5. IRELIIE AL ES, SIRIKD
it LR ELSART I ADOoNS.
EEEAdEgernd. GSL 2Ll Tho 3of
b g-
. ) B e
PLE B A O 2 ZH LT Table 2 {OR i el
Lo, 37 REMAINIC EOBEMENE KDDL W2 o
(Fig. 8), THXUTHIAICH} S a—dHLIED 2 ‘
WEK (%) Bzhegha: L45X043 b: 759 T
BELUA43S5, 207 B L0435 d: 0BXY 8.7 El
(3]
ThHot. 5
VRO T SRS L RO RRINTE 2
e B LT e, SRR SRR AR f 5.1
DIRE KRS & FH~1E NSRRI S 78008, —
DSOBMSHERNEOERICOEL, KRRBINEERER 101
FIBO oD AhNTHE L ELS LA D
(1959) D> FWAFRMRERICEST S DL Bbh \ ,
5. PEDTIRHOBEREICIIRER LI ORRED 100 150 00 250 300

zOEFHAHEKL S,

RS EES

ABRIETORERE | F TR - ERLEGTR
ABCEBASRTED (FH, 1949), T/ JAELHF
ZEERL OERRERE L2 L AohD T Eh
5, FER FINOIBEERIROREL LTAVEC
EMHEB EEIONSE. 0T, HEEKRS2HEE
DENFRIT OO THISNE L EICHE L 7 Ii 0 I3
(E) kot UL LEERERDS> B, JIRMKRICE
3% ®— FOFERIRERKE a, bRFIRTI, RIS
HH ORI BREINT 5 8BIKH 205, IIRITR
CARESDEETOLROEETS. —F, REMK

Modal value of egg diameter (um)

Fig. 8. Distribution of modal values of
diameters of developing eggs in Stations
I and II. a-type ovary has no mode.

B THILLZSIE» A 605 ¢, dBOIIRE (18
B 13, 2OXS3BEHINEODT, ZhoDH
BIZoWTRkd E ZERROBEE L THVWS L
Licliz. ¢ E ZHOTHRKFE (L mm) L0
BT RO FER,
E = 0.0770 L*039
»E S hie (Fig. 9).
ARED | BY /b ORESIEIT 20~100 JifH OKEEf?

(r=0.94)
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Fig. 9. Relationship between carapace
length and number of eggs in the primary
and secondary yolk globule stages.

PEMERKBERT S MEEREE S, 1965) & b hTH
3. Zhic LT LEORRIIBOEERLTED,
JEDBRADETICONIIB R BT 2 D TR
K x50 5. W (1967) IABEOIREMARDOEED

5, FEEEICI DI INEINI IO RENELICON T
REWCZOBMBLTE L ERH LTV S,

JEIR « Kig (1982) ok &EME (v) OF
HERERERY STmm 24503, COBERHREI
ST 2 8i%E LR L-E BEMORD B & 952X
108 &7 205, 8 1REXOH 2 RINEERID S5
BIHZA B OB OBDR PO RENLEDLND
DT, EROEHIPKIICOEEZRFECTEHS bD&
A3

b #

Y54 T ERDWDTHEESAYFENGEE LTEE
BT T A RBNMREEZE 5.0, 198144 3,
BERIED 2 HRICBOTREMICE > TRES I
52 Boifr IR B HOTHEERGT O/

1 JRROAMEEL b U ICHBIT R It &5 i
HE B XU IIERBREOMEE 7o/, IO
formative region OAM FEFTHbh2 EEZ SN,
WIRIC o B X 7R BVE IS, WD S KN EDNER

EhFTARBICED SN, PENTIIIEEICRD
TOREBFEETHD, RERLIPEID BEGRER
MAREOE S IIIIDREICHENELL .

2 FRROBAICLZIIRBEOZRITD S1L
ot

3 PERMERICEOINBEORBREEX AL, M
MBI R D S JRDRBERE & DML ERS L. 3
ZR LIRS EICGEL @D SR IZ R a B
PLbEAREL, FEERICENTEROFRIEE
Eh, £ 1RBERPICET S L cRPRERD, £
DOEIIARELE—>OIHEZER L. S5 2RI
HIRAITET 3 &, ZRITRATINED D BT
Lo &R L, dBPRR LD ok S ichp
BERAORYIC —> 0 IR s h3 2 &b
5, FIRIIORERRITSRBRERICET S b0
LEbN, RiEREIROSEDEIRROEIEL LS &
Ziohb.

4 FEAKLIO K E L HERBE L oMK
i3, @R LIHE 1 ROVHEIRAL Ficglce bk
O dBPRHAN SR E LB AICEWEENRD S h,
E=0.0770 L+ (r=0.94) X THEDbLINI.
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Summary

Maturation of the ovary of the Korai prawn, Penaeus chinensis (Osbeck) was
studied with 52 specimens sampled from catches of survey trawling at two stations
in an offshore fishing ground of the Yellow Sea in March, 1981.

External shape and internal structure of the ovary were examined. Numerous
young oocytes of increasing diameter, produced at the germinal epitherium of the
formative region and budded off into the lumen of invagination, were observed
from the lumen to the inner part of the egg pouch. The largest oocytes were
found along the membrane of egg pouch. Height of the follicle layer changed
with development of oocyte.

Difference of maturity among different portions of an ovary was not recogniz-
ed. Maturing ovaries were classified into 4 types (a, b, ¢ and d) based on the egg
diameter compositions. These types were characterized by the modal value of egg
diameters, the histological maturation stage of developing eggs, and mean of go-
nadosomatic index as follows: (a) no mode, pre-yolk stage, 3.67; (b) 110~140
um, pre-yolk stage, 3.91; (c¢) 150~190 um, primary yolk globule stage, 5.25; and
(d) 200 um and over, secondary yolk globule stage, 11.01. Developing eggs formed
an isolated batch from young eggs during the ovarian maturation, and this pat-
tern of oocyte development is considered to belong to the group synchronous type.

Relationship between number of developing eggs ( E£) and carapace length (L
in mm) was expressed in the following equation, for the eggs in the primary and
the secondary yolk globule stages.

E=0.0770 L**  (r = 0.94).
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Appendix table,

CL: carapace length in mm,
GSI: gonadosomatic index,

BW: body weight in g,

Data on ovaries of Penaeus chinensis collected in the Yellow Sea.
GW: gonad weight in g,
EN: number of developing eggs in pre-yolk stage and

over, M,: modal value of egg diameter in mm of developing eggs, Stage: maturity
* : no mode.

stage of ovary classified by egg diameter compositions (see Fig. 7),

1647

Station 1 Station II
cL BW 6w Gst EN M stage cL BwW GwW st EN M. st
X 103 ° x 103 o age
1 483 59 190 3.22 358 120 b 444 47 153 3.26 424 120 b
2 4902 63 271 430 448 140 b 444 48 137 28 257 «  a
3 403 64 1.64 256 254 120 b  46.4 52 264 508 436 150 c.I
4 508 68 102 1.50 289 110 b  46.5 58 2.82 4.8 458 170 2
5 5.4 72 271 376 720 120 b 47.4 62 1.80 2.90 455 120 b
6 5.5 70 2.8 409 476 130 b  48.4 60 5.87 9.78 445 260 d
7 518 69 1.9l 277 43 130 b  49.5 64 332 519 573 180 c-2
8 520 72 324 45 723 120 b 500 66 2.85 432 676 120 b
9 524 74 222 300 343 110 b 509 67 300 46l 603 160 c.l
10 528 74 277 374 723 110 b 513 70 2,90 414 460 140 b
Il 528 74 3.8 526 689 150 c-1 524 69 291 422 618 130 b
12 533 78 3.02 38 873 140 b 534 76 352 463 74 180 c2
13 534 79 2.5 328 475 120 b 541 80 406 508 770 150 c-l
14 534 79 345 437 641 120 b 550 82 378 46l 722 150 ol
15 535 77 318 413 943 130 b 565 84 344 410 564 140 b
16 538 74 500 6.8 962 170 c-2 569 8 419 471 974 160 c-I
17 539 75 322 429 670 120 b 5.7 8 411 472 84 120 b
18 542 81 364 449 118 ¢ a 577 102 1247 12.23 914 260 d
19 543 100 3.04 304 457 120 b 585 104 3.88 3.73 1498 110 b
20 546 76 474 623 882 150 c~1 586 97 4.02 414 1203 140 b
21 546 78 542 6.95 606 190 c-2 59.1 96 3.94 4.10 1175 170 c-2
22 548 8 235 276 401 120 b 59.8 104 6.0l S5.78 1293 160 ol
23 554 79 38 4.8 83 130 b 658 133 516 3.88 1030 130 b
24 55.4 88 311 353 6711 160 c-I ,
25 555 75 424 565 1101 130 b
26 556 80 428 535 1329 140 b
27 5.5 90 443 492 1060 130 b
2 636 120 7.07 5.8 1483 130 b
29 640 129 6.53 160 c-I




