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EABEHEREARFTTON. XAV REFF@RAFTAAT; I HPE S I~3 A Famp
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Ovary development of anchovy Engraulis japonicus in the Yellow Sea
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ABSTRACT Ovary histology of anchovy Engraulis japonicus in the Yellow Sea was studied
using macroscopic and microscopic observation with olefin slices. Macroscopic characteristics of
the ovary at different development-stages were described; oocyte development-phase composi-

tion, oocyte size-distribution and the developmental differences between the two lobes of the o-
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vary and that among the anterior, middle and posterior part of each lobe were statistically ana-
lyzed. The results showed that oocytes of different development phases were present simultane-
ously in the same ovary. Stage [l ovary is comprised of phase 1~3 oocytes, with phase 2 oo-
cytes being the dominant in number (66.3%). Stage I, stage IV and stage V| ovaries were
comprised of phase 1~4 oocytes; the distinction among the ovaries at these three stages lied in
the number percentage of phase 4 oocytes, which was the highest in stage IV (34.8%), second
in stage [l (28.6%) and the lowest in stage V[ (17.8%) ovary. Stage V ovary was comprised
of phase 1 ~ 5 oocytes, of which the quantity of mature phase 5 oocytes was the highest
(29.8%). During the ovary development from stage [[[ to V , it was mainly the phase 3~4 oo-
cytes that developing towards phase 4~5, while the percentages of phase 1 and 2 oocytes re-
mained roughly unchanged. The oocyte size-distributions were characterized by distinct crests
and troughs, which was contrary to the previous “shallow-saw like distribution” understanding
of the issue. The size (major axis) of the oocytes in stage [l and V] ovaries was of unimodal dis-
tribution, with a mode at 0. 5~0. 6 mm class for both stages. The oocyte-size distribution was
of bimodal for stage IV and V ovaries, with the two modes at 0. 2~0. 3 mm and 0. 7~0. 8 mm,
0.5~0.6 mm and 1. 1~1. 2 mm, respectively. The two dominant size groups of ococytes in the
stage V ovary were well separated with a clear hiatus, and the oocytes in the larger-size group
were all hydrated, which were in accordance with the characteristics of batch spawners, The
two lobes of the ovary were significantly different in size, with the right one being the smaller.
The mean of the right/left lobe weight-ratio was 0. 71, with a 95% confidence interval of
(0.67, 0.75). Statistical test showed that the development status of the oocytes was not signif-
icantly different (P>>0. 05) either within or between the two lobes.
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FHRAMAE AR EERY, XDHT S H MY RERR , & AR B IE 5200 Zemh 0 2 F R 3
HEHEHK (Pitcher eral.  1982), HFL UG FILEFH ) Pk B A MBS S 2 A Y EH R A NE (Hunt-
eretal. 1992), BREHRMHNPM A UFENELIWSMME R T AT N AT LKA % (Murua ef al.
2003),

MELHF VAR SENERET LR LRRAEE X RO, @A 50 A4 5 1 8@ BRI A 7l
NIAHE R (Gunderson  1993) , B HETER ~ A BT h A= HW I FHEEREHESH, FAEABEY
RIENE#E; FERBREEHETETANET AEHINSER, T HMNFRRBEERTHEN. B
HE G A5 FRRFAE , 28 W) 43 8 [ 25 4k BR 2 R AN AR R 25 HE BB 26 R (Gunderson  1993;Murua etal.  2003;Murua et
al. 2003),Bi&EfEAE— N AEFEET B, K7 — B — B B B (a0 7~14 ) B = B0 I& 3 ¥ B B
Heh s ERRTE— DAY N, B3 2 7= IR & 30 40 bk 00 7k s G d AR R A 7= I AL, AR B O
HBHBEMEETER, AZBETALNINELRFEAT o NREAET SERLREMNERLRE 3 LR
(Wallace ez al.  1981;Murua ez al.  2003); [ & 7 50 S o, 59 & 40 g AR 42 o0 A R AE A ME — 89 — A4
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B MATERRNERW I FARENFZRDARN ZBRERKA/NEEING AR MEREE
BEWED ARREFRE @D SHRFENFE, B HR SR EE S AT NEFEEKEL T
BEAFEZ B AR AEOBEIIR S, RE LS REKEIEME, A SEMEN /N EHRA RS, UL
BESSERE VA A EBRRE, FEHRME RIS E TR AR A EM AR, HAtHm %
RN FEERFAME TR AR NIAHERGR BAERE N HERB T RERPENRE T RNEEN S
HegR 2B, X RT R B AE M IR A SR T 1 2K SEHRRAE B AR L] AT IR .

EARMR R T RPTR L5008 I R IR S5 BY 8 88 T B0 5 B Ao 5 58 S R IR R T 041
TESFE UL Rt BB R R R h AR Bz A (E RS 1981 B KN 1997, 3F BAE B JI st 7 Bn 42
SR EFERAMARWAELETEX EHNFEREELERUNER T E(EEE  1987; West  1990;Ga-
nias ez al. 2004), HZFEREUMNPBESHAMNH AT IBEHITEERNY  AERANLAT LHRENELRE
KAKARPEEHENRRE. B AFAAED R #ITRHARERBEC R AIAREAXERELZFTN—1F
BEHE,

i@ Engraulis japonicus | AWM TH . BEEARE RREABREFEEERN—M/NIG FEHEIE K
FEILE 1990), RAUFHEYIE AN XEESASREFIKMEERBERAXNER(F RS
1992;5 K 2005, BRE ABASRENEEXEMN EBFEAEASRETREER LS THEEEMHGER
FH4 20000, 20 t4g 90 LK . EEREROMIV MW RAAELRE, BERATFEFELRHER, HEEM 20
42 80 AEALHY 300X 10* t Wi/ B 2002 4E 4 18. 7 X 10* t, JLIE WA H1 4 (Zhao et al. 2003), HIGRMF
BHRERANSIREWBYEERWAEER, A RBELABSZEN S EREEI BN (Zhao e al.
2003) . [k, WF5T 62 G 0 kb AL, BB 62 & i AP BE B 7 FRHE , R E M R B IFE S E RS EAEENHE
B

AXE FREROAFMAYFHIMRCAZFENRE. WHRARSEAI78 FER A HME T H
B MEEPENRAMNEEIE, ZEHS Q006K TRAETEBKEHY N HEREL, B B
00Xt A7 ) R K EBR B HT T HRE, EAXEBROAEIEHARVWEHAZ/ED . FEH
A LEGE TR LN, HGRAE MK =NAMO, —FHE - MERMB AEEK, AN 5~10
B AEEBH RS APAE 6 ATH. X—MRBRE T EERAEBAY S0 NRERM. ER—WEHS,ZE
BEABDBREERAE N NVHMVHNHEFREKRT 0.55 mm WERR KRB RAamMER I#TT
WAl . BTRAR MR, IZE/NT 0.55 mm KRB0 M A T REH — 2 K T B, M 7E 5 S2HE80
W, M EEE QSO URY  #5%(2005) BT P4l 0 62 0 4 58 7 R “RAE T ) Vb 22« BAEFH 7 7 i e
Wi, HAMTEESEEBNMART A BHOLR B r A RENINELFTHITRENR  CHEHEK
FREEAANESRRMETIBURMENBKRAEBTRIE, U ARE A 3 — S IR e B,
A BREENE L PR T RN, — AN HE R FAHGEEE  1987), {844 B 57 & 41 g i
EBAHBERZS K RME  FEH—IF X HBTHFR .

1 MBFIFE

1.1 HRRESLHHE

BREFESLRET 2008 4F 4.5.6 #1110 A REBHWE 1 fin, SFF SHHIER G5 B il iE
FHE\B A AG) FEHHFEBHEERGEA C.DMEABTHBEROSA EF). ®ig P e
BE B I B K B S BT AL 3L Sl BE TR R A AR, A R BB MR AR IR AR . L IRIRER AR A 683
B, H M MA 360 B, SRR GHADSRAMRERHBAREIRNE 1.

@ ZEE.1987. HZA“ZEESAME" R ESETMESCHBRAER . AHFANEE BAFER BWKE S "R E Gunder-
son(1993) i , B Rh 26 7Y B & “ 43 3L P> BB 2 1 ” (Batch spawner & multiple spawner,serial spawner)
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WA AL F (BRI HEAT Y2 T8 I B IR, HA A G K AR B LR F H AT AW FWE .
AP ERFAFRRAKN LK XK AR AEMEREATHE. BRKEWERHE 1 mm; BREHHH
Sh RAERMERHET 0.01 g HERBRBERA 6 PRIMFHERHES 198D, RERFK STEHIHL
THLE . 8240 HR A Davidesons AFA BIE WM EE 24 h JFHWCHE R 70% ZBEREF . FHMUKH R MEHED
HEROBER ERBECREIDHEHRLE 1.

£1 NARSRESHBRLTARBURENMTSEE 1,2008 )

Table 1 Anchovy sampling and ovary development stages of the specimen (refer to Fig. 1 for sampling stations, 2008)

w o mEsH L Compasiion o overs dercopmaeat sages
Sampling date( H-H) Sampling station 8 s i v Vi P
04—28~29 B — 13 30 - - 43
04—28~30 C — 6 7 — — 13
04—06~08 A - et 97 9 — 106
04—03~08 C - - 17 b — 1710
05—15~16 E - — 11 — 7 18
05—12~13 C — 12 41 - — 53
05—25~26 G — 6 7 5 2 20
06—03,06—10 D - 6 45 - 5 56
10—29~30 F 34 - - - - 34
& it Total 34 43 255 14 14 360
1.2 PEZEREHEMNAN 40
REMELXFHNIIMESHFEUREHRES
(1981D 1) 6 IR 43 #r v Ay K 358 1 98 % 41 09 B 1A HF 38 s T2
BLEGE ZEMN SR b TR Yellow Sea
1.3 REALKYFEREIE 36
X TONZEBRFHREANERABEASIR :
K HL (LEICA TP1020) fii K | £ % & # §L (LEICA 144
EG 1160) 3 #12¥ & 35 Y] i #L (LEICA RM2145)
PIH MR BEEN 5~T pm, BOFESIEEEV A B

¥, FMARE B 3G AP (SHANDON Varistain Si0 121 123 125 127
24-OBE WK R, REFRAFAB-F
H.EBELTRAI T HRGE HEBEEEK.
ARG AR B RAKMEE, RIS 0. 5% 10K
Lryefn BAEEWIR LKA WK, FRiE B
EEY RN BERAEYFNEERARE 2. HEBRBGSDWHEARN GSI= G/W X1 000, H
TL.CGHW SR ARERMAKLE.

B 1 SREBAAAD

Fig.1 Illustration of the anchovy sampling stations(A)
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Table 2 Sampling station, number of specimen and biological data of the anchovy used

for ovary histology studies (refer to Fig. 1 for sampling stations)

REH BUREBS %2 K (mm) % B (0
Development Sampling . Total body length Net body weight GSK(M=£SD)

stage station #5E Range M=SE #5 B Range M+SE o>
I F 20 92~116 103.7+1.2 3.94~7.50 5.6940. 20 6.01+3.6
il B,E 10 106~146 125.244.2 6.79~19, 26 11.81%1. 26 93.1%18.4
v A,C 20 112~170 141.144.0 8.00~31. 00 16.99+1.53 150, 2163.6
v A,G 14 126~161 146.242.8 12.22~26. 61 19.83+1.16 108.2136.3
Vi D,G 6 126~151 137.8+£3.5 13. 40~20. 46 16.21+1.19 83.0+27.5

1.4 NEZEFPBHUNERBARSH

FIA Olympus(DP7D) B8 SEE 8 B R AL F 3k 4k DP Manager XM A # T MESHE, MEL PR E
PN PB4 M 9 R B AR AE I S AT R AH A AR A AT

SREE 4RI R T AT R AR AL AR (1996) BT 3R 5 B AR R 4 Fn A , R B B 2% 95 4 ¥ (1993) \Murua % (2003)
PLF: Ganias % (2004) % F & B AH 50 B 40 AR AE B4 38 .

T RS R B AR 5 40 1 6 R R R, A AR B A4 (10X 10 A%) BAUR x40 B b H BH 40 i A% i B -5 41 i o
TR, e SRS MM KB RTEE. 26MRKRE, BMRE/MATHEHLZRKEN 1 pm,

IR 4 Mt AL R A R B S A i e T~ VIR 8 . BT (10X 10 £5) X 441 B #E 47 Wl 43t
BokY) W 5~8 LB (AF 100 NMRERGIHD . FIH /N B EEZH R (LSDBREAIFR —XF B . AR af
AH 5P B 40 B 1) 7 o bL 4 22 R DA RO TR R B B 4 T B A B R A B TR BT 5 L B Z B . BTG T
4k SPSS®(V 15.0),

1.5 BEEARSHR

R RN R I~ VB E. BRFRH NS A H WM KBTS AJE3E 6 B4, 7041
K b R EHH SRR B I R & 3R FE AR 5 B 10~30 mg(100~150 L) , 76 ## 1 §E (Olympus SZ61) T A H
RUHAT SR 40 MR A2 (AR B & , B B o BRI BT . M BRR A BB RER R 4, 268HR
BIE, BMRE— ST KRKER 0.025 mm, SNERAMAHHASERER 0.1 mm; FREBHBFEL
HHEE ARG AT R IR e 0ME , B 35 SRR A B 7 40 L BR i 59 63 40 M

1.6 BREAMEAFFERAIEPEHAME T ERLE

KA GRS B OP 5 40 & F B A 4 B DL K B AR 43 AR 45 = O T Y BE B SRR AE X B A B R o B EL O [R] E r [4)
SRR E BRI S HE.

N~ Vs PRI EREAWHRE, FITELAATNERLE. KPP IHME
MEEZRPUEE N 0.001 g, I~ VHBREANERZBHEEN0.01 g, FHMELAAHEELEARNESRU
LSD #17 £ BB W LB 43 HT M7 243 (ANOVA),

S 8L % (] P PRI o RS S 4% Bt R 4 B IR T o EE B R 22 R AT, A TR BUR A SR I ~ VI
BRE,EBHMBETAOX10 B METH HA TS HNSHARNEE:; SR WE 5~8 MLEAE 100
A IRREERARD

SRR A6 2 R M08 4 B 3 BUAR A7 58 1 BB L B RO nh R L P AU 3k 6 3B 4, 78 70 %0 T RS P FH A K DR AL
B, 10~30 mg(l00~150 B, AR HETHEMRMEN IR NZ, BHRRATEOLRKE R
0. 025 mm,
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B SR 86 v R ot PR R R R 4 B R L R RORL AR A AR 2 R AT LU R T sk AT, BRRHAZ R
Xt BEAS 9 Friedman 656 % [5] i+ P BT . o UG F80L 1] 2 53 2047 B MR B0 » SR J5 7 A P C X A 4 Y Wilcoxon 5
Xt 2 R AT . BT AT SPSS®(V 15,0,

2 EREHH

2.1 REPHYBMNESEARREIHIE

2.1.1 SRaypLeyERHIFKE

B RBERRAIENENESHBENT .

T APk o oK R R AR B 5 SR 0K R BT, B TR

MEIREFFIAEE R AR, A B R FAM NEE L mE RS, BERBLA, BEH; THR
G

I 357 59 4 1 76 U, A 8 0 PR R K, BB IR Y 1/2 2 5 B SLRTSRBIN , PRI K, I S 7R 8 A8 A
544 R % 5 B SR b T I 53 L A B 5 DA BT DR 3 T B BB AR LR L R B 40 B AR E R
WG E A NP R B i V-8 UK FRAEBETORETENHOME., —M&
i 25, VI- 111 308 00 S5 300 0 e R A B T 5 0R, B AR A 8, O L ot 5 B 40 VI- [T 300 O 8 /5 o o 0 B B8 B
i, ZRRafA.

IV 5 51 52 B ¥ O A 20 0 s PR AR AR SR I K, IS 2/3 Ao s O S BA TAPE L IR B 5 BRI, TT LAy
B, AREEE DG RS VIR, A iE s V-V, MR F AR YR ETEN
HIRIE, —MmE, I-VHMEFAENIGAR N ZE K, ZEROE, 8RR,

VB0 B 2R, I AT AR K, FO W I R s RORITE M 5 Y, W LA KB Y B R A
KA VE B i B, 15 I 43 B, 3o B SRS B 7, Bk B RE R A PR AR

V391 B0 558 777 I S A B0 B L, B 40 42 5 AR RRL AR /N o BT A6 Bt , — BT 7 B 388 4 SR 1k 0 B L 5 B B A Ak L 2R
AR 1
2.1.2 SpEmBABESLFTHIE

Shxt T~ V&t 70 BB (36 2) 82 00 S A U1 A HE4T 7 N R B M & & XA . 45 6 0 B0 55 440 M 9 DY 5 4R 1F
ﬁ[ﬂ:.

5 1 B A 40 A PR B-a) o B JE 400 0 B vy 0 J5 40 O 1 40 0% O 651 2 MO B O M. AR M R A E L AR
K LT b e AR A, A RE R, H E RE WG MM E =A .2 A M E SR, & A% %N
R AR T K A2 (U T RIAR“ QK 27D 2410 20~40 pm,

5 2 (5 AR £ B £ 290 B (TR B-b) &b FH g1 00 S 40 B /D AR K3 . ALK AR 80~ 110 s 4IRS £ L B
Vg R, HE. P 5 05 6 U1 B AT LIV ZE B 07 R 40 MO AR T A 1 R TE R K, 3 FLAE 60 R A0 i B — 2 B
B

55 3 B AH B 5 40 S CIBT R B-o) Sk AR A 13 80 0 2 50 BR 40 B . 4 PO R T 4K 4 K, R K A2 160~ 330
s BB T A AR L o 24 152 R T €5 i B 3 R 5 B BB R LA 700 B L S VR UK 0 IR VLR R B A N IR .

5 4 I AR B BE 40 S (I AR B-d) S &b F % 75 B 30 6000 4 00 B 0 e . 0 AR T £ 2 B, 40 K AR 300~
650 pm; B0 B BORLIE & A8 K, JLP 3036 2 0 RF 40 0, T e S AT 68 5 40 MUAK 16 S IR RS B s DR RO R kT
S S0 B 5 v AT SR RUR S5

555 I AR 0 B AN (RUIR D-o) b Bt 45 1 R B 3 & 2 K A 1R B (Hydration) B IR G B0 R 40 L .
B A0 B K, K AR 550~ 900 pon s BRI A 1% B 45 5 0 L ALk ) 40RO SC il 7E — A2 5 B BEDRL 8 L A R
FER BRI B, B4 U0 BE 40 B M B M HE ) HF A B S5 (P 2 HEBR , Ovulated) , #EA S 2 ALBVAF 24, 5L b B
7 R L 4 R SRS BB F
2.1.3  Z-FA9F £ 97 5 dm e o B AR 40 A%,
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Fext T ~VIBI A3t 70 R824 (3R 2) 57 5169 U9 £ 40 Mo B 4 20 B HEAT 7 20 4040 A UL , 4% 30 59 2 % it A 4 R,
m#k 3.

11350 3 (EIR ADE 1~ 3 B AH BB 402 1 2 B MR B 4 M 7E 40 8 b G e s i 38, 9 66.3% ;1 #1 3 B
MRS 17. 7% 16. 0%,

I 150 8L CET R BY iy 1~4 B AH 5755 40 fa 20 5% 45 st 4 B0 658 400 J BT o L AR VRO 388 , B8 1.2 AR AL, i &%
B AR R B AL S B P EE B E LR A R AR E TN EPRER UM, BRSO &HE,. N
28.6% ., S BIOPEANLL,2 BFAH IR E: 4 ML 5 Lu Bl bl 66. 3% FREE 23. 2%, Z /M B FE (P<0.01),

IVEIOR S (B RR Ot 1~4 B AH 50 R 40 M 4H 5, B b 4 w48 0B 40 B B o BB — 25 18 3% 34. 8% .4k
HeE. SNHAREMLL, 4 BHAEYHET 5 B EE EF(P<C0.01),2 BY A 3 IFARAT 5 Hfl B 3 T M (P<
0.05),1 B AHPR & L6 C 8 3 A4k (P=0. 36) .,

VB (B D) 1~5 Bf A O R 4 M AR, Hovb 5 ARSI R Ay vk B, BEFf B B s . SV
HAR, 1.2 BEARBT 5 L8 A6 R 553 (P>>0. 05), T 3.4 B U634 B BT 5 B 4 ) 8 35 °F e (P<<0. 05) ,

VIEABR S (ERR ED R 1~4 B AH B0 RE 40 Mo 2H 8 Fo o 1~ 3 A 4R B A 40 B B o LG 490 A 30T 5 4 A B9 B 200 B
b B, 5 1~3 BPAHAT & B 2 4R B2 (P<<0.01), At th B 2K F [T EAF IV 6P 58 o 4 mh A0 5P £ 40 g
B e 5 (P<<0. 05)

i

£3 I~VHPEEHEANGAMARE 5tk (MESE)

Table 3 Percentage (MESE) of the oocytes in different development phases for stage [[ ~ VI ovaries

EEM 1 B 44 2 i AH 3 B8 4 Bf AR 5 B8
Development stage Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
I 17. 740, 5¢/B 66,340, 5¢4 16,040, 6B — —
| 21,640, 8C 23.240.6%¢ 26.510. 6B 28. 640, 7¥/A —
I\ 23.7+0,5%B 20.4+0, 39¢ 21.10. 3¥¢ 34,8140, 4¥/A —
4 21. 640, 5%B 19,540, 44/B 16. 240, 3¢/B¢ 13. 040, 49€ 29.8+0.74
Vi 27.37%0, 44/4 27.6+0. 44 27,440,444 17.8+0. 48 —

HEPEESUBEN LRER/DNEEER R (LSDKRRER. By, /NEFENAR KT D6 R — b4 G o847 5 T 4 i
KREZER, KEFHBAF—2FMUARNHARGOIEESER., MTODEEER EHPEAEAHRFZRUNERRERABE(P>0.05), BHEF
B ExrERRE(P<0.05)

30% .

2.2 BEPENPEHHHE fﬁq\/'/'\'\\_\ S

3¢ 10 .10 A IV 14 ANV 8171 6 4V o
S 50 AT T AR5 . 45001 51 S 1 B9 4 53 75 zo./\/‘/\\\ W
2o 10

T 150 5L e 5942 <<0. 2 mm 0 9095 AR AR o5 HL ol .
5% 14. 440. 7% (M=ESE) ; Bp#2>>0. 2 mm 50 &- 48 201
o 0 57 5 52 U 43 A, U {8 B9 7% 41K 0.5 ~ 0. 6 13'\/'/\ N
mm , #5287 BF AR o LA R 20. 641, 2% 510 A o} Vi
B LB % o R 69 B K B2 K 0. 825 mm, 33;\/\

IV 491 90 48 v 9 42 <<0. 2 . A 5T A5 40 M T 157 B T T
B1% 6. 61 6% ; B 42 =>0. 2 mm 57 41 0 0 57 22 SLfffrrifirrc:
L 5 ) U 43 7 e {8 B 4% 401 43 9 0.2~ 0.3 " o Gy Oocy e diameter

mm Fl 0. 7~0. 8 mm; H H J5 & XF I 49 59 £} 40 i 5

RO L BF 5 BB 22. 4219510 A5 SR A2 I~ VIR RIS (M= SE) 43 45
Fig. 2 Oocyte size-distribution in stage [l ~ VI ovaries (M=*SE)
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it PO B B B R B2 R 1. 000 mm,

V 360 B b R A2<<0. 2 mm B 5P B 40 B AT 5 He B3 OK, O 19. 6410. 605 BRER >0. 2 mm SRR UM IR R 2
7 ¥ 2 0 DU 3 A, I B4R 414 B R 0. 5~0. 6 mm M1 1. 1~1. 2 mm;0. 8~1. 0 mm T K TLE R4 45;1. 0
~1. 4 mm BRI Bl A B9 BB 3 28 A2 K B A5 14 A1 B B O rP UL B A9 B K BRAE K 1. 375 mm,

VI3 50 S8 oh 42 <<0. 2 mm & 50 B 40 BB o7 L3k — 2B 36 0, O 27. 721, 0943 BRA2=>0. 2 mm BF &) 40 BT Y
RN EREN A, EHNEHSTHMEMEEREUAR VHINENE - EEREMEE, % 0.5~0.6
mm, A S 5855 40 BT BT o5 BB R 25. 396 0. 70656 NSRS LI Bl g9 B K BRAEH 0. 750 mm, WA R H
==0. 800 mm KJBPR .,

2.3 REPHELFHEBEBEARZEHILER

2.3.1 PRRELETEZE

RABRTI~VHINENRELRER. NEABTMH QLMW LUE S, 626 00 58 M 1 397 8 22 ot B0 88
BYRTAEH ;SN ELELGHTERMENYEBRAE AR, 2 LSDER, [HHAHKES VHNKEZREE
(P<0.05),BI~NEHMEIUKRIT~VEHRWERYREE  ANOVARRBRERH T ~ VI HERNZERIH
ABFEP=0.18), I~VHREEHHTEL/LHMEN 0. 71£0.02(MESE),

Fd4 REPRLAHERIER

Table 4 Weight comparison between the left and the right lobes of the anchovy ovary

REH ¥l ErE(MESD, g) At EMESD, g # /2 (M=ESE)
Development stage Sampling station " Left-lobe weight Right-lobe weight Right/left ratio
I F 10 0.03740. 023 0.025+0.016 0. 630. 06b
m B.C 10 0.90+0. 25 0.67%0.27 0.73%0.05%
v AB 10 1.1410.42 0.78%0.25 0. 700. 042
) A 10 1.17£0. 38 0.88+%0. 27 0,7740.032

B RPA/ERENEREARABEZER(LSDRBRRER, AFIEHERA LR TAAHRFBEFERKERABE(P>0.05) , XM
FHERERBE(P<0.05)

2.3.2 PEmEAE ALK

x5 10 AN M 20 MIVEE 14 AV EIA 6 A VIR EHAT T 22 AT P RS 3 AIBALIE R R 0 R &
A LB T R 3 BiR .

M 3 BT LAE Y, £ 30 9 5 v 8] DA Bz o P 4% 8 467 161 45 B0 M BR B 4 M A9 L AR L I AN A S S e R H M L
£ Friedman 50, BB E M NET .G 3 NSO S A AR T E EE R (P>0.05) ;%1 3
AR A B B A48 B AT o5 b B B RS {8 & 3 b B S 2 Wilcoxon BB, R BFH HMN LR BB ABE (P>
0.05),
2.3.3 B, HLK

3ext 10 AN TTHA 10 ANV 14 A4SV #IA 6 4 VISR S 3017 7 BT . b FUS 3B 02 10 5 , 5P 42 437 an 1
4FR. BRIVEISBE 0. 7~0. 8 mm AR 2 HFFEFRHL 1A 25 B HM(LSD K 86 , P<C0. 05) , it P FI B 5] R 42 43 76
BB RARHIEE MM . 4 Friedman fl Wilcoxon #5, RIBINEMH A . HEWNBRHAKSHTHLEELR
(P>0.05),
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3.1 REMHENARKRET SR
BRUEBRETN I WIRE—BIRANIAALXRERZHARK(THES 1981:BKR 1997 ;8
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Fig. 3 Number percentage of the oocytes in different Fig. 4 Distribution of oocyte-size at anterior,

development phases at anterior, middle and posterior part middle and posterior part of each of the two

of each of the two lobes of the ovaries in stage [l ~ VI lobes of the ovaries in stage [[ ~ V]

FaEZEKESR, MZ&ERKE PR RER R RIS, U RN RENERAFRGER A 19D FRA,
ARBEENEREFHRRNERBATEFZMER. YRBEFREERETLEELERN—BHE, AR
FEHEMAEE 1981 E 6 BRI in i, MR AN AR R T Y BRMESHT THBRESHAR Q. 1. D, FFFEHR
B0 Y & B B AR L) SR BB RE b (2. 1. 2) , X 4% 300 6 SL O A 40 6 B A R BREEAT T B 43 AT

MK 3 ATLUE N, RANNSHARETREARLSE, RAFE LT NN EARFENHRER RS, K
o I SO0 SR ek 3 A Y B0 B3 40 M A AR, TS99 A0 IV A BB B ey 4 A AR R, T V38 B0 L AR S R B R R A

EREEBVRE RS 5 RHM ;5 B M G, VISPE N S 4 S5 RERRE.

M B A BB 0 B 2E B A EUORE, T IS0 AL R 2 AR BT o Lo B B BAR £ (66. 306) 5 I 41 B L+ 2% W AR
FHZEAR K, 4 B A B9 Lo B RS 55 (28. 606 BEE SRR R H , VISR P 4 B AHE Bl — R (34. 820),2.3
P A B4 O A5 A 2 T 5 V IBIBRSE P 5 I AR A BTORL G LB o BB KPR B (29. 896), 3.4 BFAH T FEBIR , 1.2 B A
MEREBL, ANV VM SARESZETAFT, L2 HNHMRFELEN. AE, DI~ VIHEF1
BAHRT GBI E R E R R, WHER IHB VHRNETLERS, | WHENRSARBEARSSRET. Hit
RAMAKNEFTNREARLZEEREAESHES 2 BD.

TEBUNE A NYMAREGRETHMSWERZEGE D . MEBHAMB/NER 2D . XE—ERE
EEWTIHMRASHMEWMEN LK. H5 T~ VHEKNRETEEZHHAMNU~6 A), Bt
MEENEEFTHERKTBEAZANMNARFTLR. EMAKEE R —-HRUA D BOERRERHF
B Fit— B BRRaRAER N RN RTRHIE.

3.2 REPHNPESHELEERE

SRR 40 L KR AR 43 A0 R B R E AR IE B — DN E E A5 K (Gunderson  1993) . WA 2 W LIE H, 82 1 5 £}
MR AR S A BE B R RG0S AFAE . TS0 B0 B AG BR A B2 B UG Ay A, IV 30T 0 52 B HH X0 O A B AR AE 5 V3
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W R AIE A B S, 4 (B At BH 1 K5 VT B SR R B R BN AR (K B IR S, VI B S IR R B B 4y A
iX 5 Gunderson(1993) 4 R 2 S S B BEA —H B S5FFE 987 X TR — R AR MR L RN
FEWBER,

Bl 2 R BRAR 43 A0 B , 6% 0 B B N I & R B A7 7E B S DR SO0 12 R B 40 SRR, — 1N XT 0 & & Fh A B B4
FREE , — AR L BRK BB B R G B 5P B 20 BB 5 AR 08 0T % msh A B 20 R A3 (R B ORI (2. 1. 2D, X B4
PRERT i 3 A AR K B i A G B B 4R MO H AR, B AR <C0. 2 mm F AN N 1 iFAH Y 59 B 40 A 2 AR O A 4R
i, #R4E Gunderson(1993) K #R , XL PN B A I HE R4 ik, AMRE AL RN EATE
TR EM A (Hunter etal. 1981;Murua etal. 2003;Ganias etal. 2004), HEL XL T HEBEMOAETE
B E 56 M & T E AR

ZERASDFIHRHNMVELP, RETHRNEHMAGIRC0.3 mm) FELE“REEHRIAHG”E
fil— g TR EBEME . WA N .V LIRS MM EF WA RS, B Enzas
Ry ERBHEE L&, 50 d VM 0. 2~0. 3 mm F1 0. 7~0. 8 mm ZF A VIHK 0.5~0. 6 mm Fl
L1~1.2 mm(E 2), NE2EFFH, VHI50 8 A Honi 2 50 1 40 LR FERL AR 40 A B RN RS iy, 1B
AL 48 K 6 J5 A 3% K (Gunderson  1993) , FEBP4A2 43 7 b i 25 4 B AH B0 &} 40 ML P B — T 37 5375 5 B K
B A MR R AR VB R 1. 000~1. 375 mm, 5= G E A RAERREN FRRERHEER - (g
KEFERR I B g, AN AEE) . IR FMNAE 0.5~0. 6 mm 1 AMRARE I 40 MR, I =>1. 0 mm 1Y
IR 7= Y 5 77 B A O B 40 BLBR P & Lo 4915 T A (IR B A AR VBB B A RS B KR v e 5 V A
FR AR EE—B0, It mT 062 6 697 59 A4 5 LA B B B o3 fib R4

TEHBRAMNAEBAOPR D, FZEE Q8D
B #2005 %R 0. 55 mm LAY BRRIVE N
ARSI R ERRME. A 2 BV L VI O A B
BB LUES, VHREPNZE>1 0 mm .8
KA KE B IR Z VI BB 3 B 7 i, B B i BOkE
LR T A R R AY B9 RE 40 B (5P £2 <<0. 8
mm) KRR 5 B A MR R, HA L
0. 5~0. 6 mm Jy W (B 57 42 f) D0 35 B £ 40 B ¥ 15 A7
—HEF CHKATRE, HEFEEEAQSDME  #®
%5 (2005) By PPk 45 AR 7T e im AR Al T SR AR A
ARFTHSAERET,

SZEmR, e BFHEKIMTNELGET
R £ J A B 0 i B E BN R E R AR 28 LU K R A
AR BH 7 [ 5L 0 A R HEAT S AR AT SR

3.3 REPEMAFHREBEBELZFLR

@}%@gB%EEWjU+j(/J\Z:Fﬁ]%@%ﬁ%_‘ﬁ\ig R B3 BR
FAE(EEE  1987) ; AR He , B2 £ 57 8 2 5 B 1) Explanation of Plate
BERTFEMMA AN KL FE, AT A IRBLIR Plac A, Sccton of ssge 1l ovary
T T e el
EHHERNO. T 5 HEIREN 0. 02, BEH 5K B B D. VHSREL A Plate D: Section of stage V ovary
X &4 (0. 67,0.75), 52 & [§ (1987) 0. 68 [y 45 1 3} E:W%ﬂgﬂ;ﬁﬂ)ﬂ‘ Pla‘te E. Seitffm of stage VI ovary
(R EER). e WIS V 50 7 fiﬁaﬁj‘@*fé\;—i—:iigﬂﬂiﬁﬁ*ﬁ%&o a:1BF#;b.2 BHAE ;.3 14
Gt HEEMERTIRSES I8N ER/D The lowercase letters in the plates indicates the development phase of the

(i% 2) %%7}(@2%%%5’](@ 1)%;@ oocytes; a; Phase 1; b: Phase 2; ¢: Phase 3; d: Phase 4; e: Phase 5
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BHAGFEREES, S Imai FAODBEL MRS AN RANELHFUANLZETELLBELRHLER—
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