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ZESt s AL IE TR BE B R I 2 R ek, 3)  Herp GSIUHSL, OL, AT AR B 22 ] 52 IEAH G,

OS IE V I F featlod, v 15 OM ) R % DI 5 GSIVHSL OL AL 73 B2 A A 56k GSI 5

(£2), HSL,OL AL [a] B2 & TEAH %, GSL 5 DI [a] 2 45 %4
GSI.HSI.DI,OI AL [a] A AR m A G PE (& BB (E 1) .

L. B B) 240 i 2R A 5 2. B BR 240 A BB VLIS A 5 3. B - 240 i B9 B ST N AR R 5 4. B 40 BT B ST I I AR PR 5. BB
RN B T AR 5 6. B0 AR AR AL I AR 5 7. B BR AR BN AR 5 FC. IEMLAAR ; NU. %45 NC. 4f#%; OD. JRiif; YG.
G HER; HDYG. &% L0 TR
1. Phase of single-layer follicular cells; 2. Phase of oil drop; 3. Phase of yolk filled early stage; 4. Phase of yolk filled middle stage;
5. Phase of yolk filled late stage; 6. Phase of nucleus polarized; 7. Phase of mature oocyte; FC. Follicle cell; NU. Nucleolus; NC.
Nucleus; OD. Oil drop; YG. Yolk globule; HDYG. High density yolk globule.

Bl ERESEMSHEELEHARFIE

Plate I  Histological observation of the oocyte development of C. myriaster

®1 EREEINEHTERENFHMFIISH

Tab.1 Characteristic parameters of oocytes in different developmental phases of conger eel

FifiES %L Characteristis parameters 0s 00 ev mv v nm om

AP 3 F A Mean cell diameter/ pum 67 £208 109 £23" 326 +46° 371 +39¢ 432 £77° 580 43" 789 +81°
A EAZ 5 Cell diameter range/ wm 32 ~128 42 ~167 170 ~404 294 ~475 336 ~582 502 ~661 657 ~939
2 % -3 B 42 Mean nucleus diameter/ pm 36 +12° 55+16° 102 +16% 123 £15° 138 £22" 172 £26* 180 £35°
A% B 425l Nucleus diameter range/ pum 14 ~60 23~120 64~131 92~159 97 ~185 119 ~261 133 ~239
FKAZAZFA5 1%L Average number of large nucleoli/ > 1 1+1 - - - - -
KA%AZ -2 H A% Mean large nucleoli/ wm 12 £3° 16 +2° - - - — _
KA~ EH 2T Diameter range of large nucleoli/um 5 ~18 13 ~20 - - - - -
INGAZ YA Average number of small nucleoli/ 4~ 5 +2 9+2 51 6+2 7£2 4 +2 9+1
ANZAZF 1 E 42 Mean small nucleoli/ pm 5+1° 5+1°  12x2* 10«3 114" 11x5" 7+2°
JINAZ B 4275 Bl Diameter range of small nucleoli/um 4 ~7 3-~8 8 ~16 4~15 6~22 3~25 5~12
R Wi F-3 H 4% Oil drop average diameter/pm - 8 +34 13 £2° 16 £3% 19 x4 19+3> 67 +26°
0736 B4 5 [ Oil drop diameter range/pum - 1~16 9~18  11~21  12~29  14~27  32~143
PIE BRI HAE Yolk globule average diameter/ wm - - 3+0.5° 4+£0.6° 6%2° 10 £2° 23 £11°*
I BEREARVEH Yolk globule diameter range/ um - - 2~5 2~5 4~9 6~13 9~52

T AT HARA A R/NG PR B RS AR A B 12 5 (P <0.05) .

Notes: Means with different lower-case letters within the same row are significantly different at the 0. 05 probability level.
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Tab.2 Morphometric indices of conger eel in different developmental stage

$847% Index 0S 00 EV MV LV NM oM

GSI 1.17£0.05°  1.70£0.30°  7.76 £0.60%  9.58 +0.30°)  13.46 £3.06° 24.30 +2.82" 36.56 +5.62°
HSI 1.02+0.15° 1.18£0.08° 1.19+0.03™ 1.25+0.03"  1.27+0.05™ 1.77 £0.05" 1.66 +0.05%
DI 2.40 +0.18*  1.68+0.29" 1.18£0.23° 1.09 £0.06*  1.00£0.14Y 0.85+0.14" 0.76 +0.05¢
o1 0.76 +0.04°  0.82+0.03° 0.84 £0.03"™ 0.85£0.03"  0.89£0.05" 0.90+0.05"® 0.93 +0.05"
Al 24,24 £0.78° 25.37 +0.65™ 25.31 +0.64" 25.23 +0.81™ 25.35+1.15" 26.27 +1.15> 28.57 +1.29"

T [FAT AR A AR/ NG 5 B4 SR 45 AR ) A7 8 #1225 (P <0.05) 6

Notes: Means with different lower-case letters within the same row are significantly different at the 0. 05 probability level.

L BAZ UV TR L 2L 2. ARV AT IEZE 2 3. OB FEWE I LD AE AR 20 5 4. 0P 5 06 390 b S TP IE AL 85 5. B0 o 5 06 00 AR O T
LR s 6. AR ALIIFIELA S5 7. BT HELTZL; NC. 4% s OD. felliifd.

1. Liver tissue in single-layer follicular cells stage; 2. Liver tissue in oil drop stage; 3. Liver tissue in yolk filled early stage; 4. Liver tissue
in yolk filled middle stage; 5. Liver tissue in yolk filled late stage; 6. Liver tissue in nucleus polarized stage; 7. Liver tissue in maturation

stage; NC. nucleus; OD. Oil drop.
BT ERSSBINELEHNHARTSEARFUE
Platel Histological observation of the simultaneous liver during

ovary development of C. myriaster

*3 ERFEBEWRSEREMEXESN
Tab.3 Significance tests of the correlation coefficients between GSI, HSI, DI, OI, AI for conger eel

&Fr Index GSI HSI DI 0l Al
GSI - 0.438" "~ -0.708 "~ 0.528 " " 0.440" "~
HSI 0.438" " - -0.421" " 0.338" " 0.316" "
DI -0.708 " " * -0.421* " - -0.416 """ -0.378" " "
0l 0.528 "~ 0.338" " " -0.416"" " - 0.313" "
Al 0.440" " * 0.316" " -0.378" " " 0.313" " -

T RPN BR S EFRAF REFEZRKF-( P<0.05; * P <0.01; * % «P<0.000),

Notes : Table marked with different numbers of asterisks indicate different levels of significant difference ( * P <0.05; # * P<0.01; % % % P<

0.001).

2.4 MEREIBRPEFRVRIEE
ISR HUB e B e 22 8 T s R R

K I3 LU T SR BT s LR R g3 T

P20 T (18 2a) o PRI FRERUILPY AR S5 E
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1 2 3 4 5 6
KRB Developmental stage

(c)$¥EH Crude protein
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3.0 ¥=0.018 5x*0.010 9 4.0 =0. 001 61nx+0.000 7
2.5 L 3519 T R0, 714 2
. *
3.0
= 2.0 . %o LR ¢ < 2.5
3 L5 M S 2.0 .
= . -
1.0 381 %g *®
0.5 0'5 LS . 0
0 0
10 20 30 40 50 10 20 30 40 50
GSI/% GSI/%
(a) MR FE B 5 IF AR fa (b) MERRFE B 5 AL E fE B
Linear regressions of HSI with GSI Linear regressions of DI with GSI
=0. 003 6x+0. 008 1
1.05 T=U 2 31
100 R=0.428 0 30 .,
*
0. 29 - .
g o = 8
= 0. o 27 XS . 4
: < 26t o y=0.099 3x+0.243 6
0. 2519 % R=0.583 3
0. 24 1y M
0. 23 e
50 10 20 30 40 50
GSI1/% GSI/%
(o) MR B SR E (&) MR B S I K
Linear regressions of OI with GSI Linear regressions of AI with GSI
Bl ERFEMHEEHSHAESFEHELERAXER
Fig.1 Linear regressions of HSI, DI, OI, AI with GSI of C. myriaster
90 . 9
= 80 ab 3 T33p ® gta ab a
< : Lo < |
@ 70 s 7
g 60 g 6T
5 50 {4 BRGonad g 5 84 i Gonad
= 3
= 40 efff kLiver & 4r sfFFLiver
% 30 aflAMuscle X 3T 5 )L AMuscle
20 = 2
10 1
0 0
1 2 3 4 b 6 7 1 2 3 4 5 6 7
KEMH Developmental stage REMHE Developmental stage
(a) /K4y Moisture (b) 7K 4> Crude ash
g = 170 a
= D
2 & 60
£ 2 50
—§ & 40 w P iR Gonad
3 % 30 w fFELiver
leﬂli E 20 o fJLAMuscle
10
= 0

=
KRB Developmental stage
(d) ¥ gl Crude fat

1 2 3 4 5 &

1.0S 115 2. 00 §1; 3. EV J§1; 4. MV f1; 5. LV i]; 6. NM 15 7. OM J1; AHIRIRSUE EARA R T RFR A BF 122 R (P <0.05)
1. OS stage; 2. OO stage; 3. EV stage; 4. MV stage; 5. LV stage; 6. NM stage; 7. OM stage; The means with different lower-case letters
within the same pattern column are significantly different at the 0. 05 probability level.
B2 ERESMER,FEMIANENEFESISE(TH)
Fig.2 Content of routine nutritional components in gonad, liver and

muscle of C. myriaster (dry sample)
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LR 108 B BRI ELAR AT L, DA os B AHF
om Bf #1247 32 ~939 wm (£ 1), YAMAMOTO
AU A 1974 SRS H A S T B e 00 24 B
BRI, DN 64 300 3 5 B 40 i 1802
20 ~950 wm, PR HRCHEE T . B T 08 OB 41 Y
FARFIAN AL EAR ) A4 K, (H 40 M A% B AR O
BRI AR 1) L 9 20 B A B0 5 B ROk N
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Changes of individual morphology and oocyte characteristics and analysis of
tissue nutrient content during the ovary development of conger eel ( Conger
myriaster)

WU Meng', LU Qiang', LIU Rucong', JIANG Xinglong®, SONG Zongcheng®, LI Kang'*, LIU Liping"*

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghat 201306, China; 2. Engineering Research Center of the Modern Technology for Eel Industry, Ministry of
Education, Xiamen 361021, Fujian, China; 3. Wethai Shenghang Aquatic Technology Limited Comparny, Weithai 264299,

Shandong , China; 4. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306,
China)

Abstract; The changes of individual morphology and oocyte characteristics of conger eel during the
development of ovary were studied; meanwhile, the nutritional components of ovary, liver and muscle were
investigated. The results showed that the ovary development of conger eel could be divided into 5 stages: the
single-layer follicular cells stage, the oil drop stage, the yolk filled stage (early, middle and late), the
nucleus polarized stage, and the mature oocyte stage. The diameter of the oocyte, nucleus, oil drop, and the
yolk globule gradually increased with the development of the oocyte. The initial location of oil drops was
around the nucleus, and preceded the yolk sphere. The oil drops were distributed in a ring shape and
gradually extended toward the cell membrane through the oocyte development. The initial occurrence site of
yolk sphere was in the cytoplasmic layer around the cell membrane, which was distributed in a ring shape as
the oocyte developed and extended toward the nucleus. The gonadosomatic index, hepatosomatic index,
ocular index, and anal length index all showed positive correlations during development. The digestive gut
index was negatively correlated with gonadosomatic index, hepatosomatic index, ocular index, and anal length
index. The changes in nutritional composition indicated that the fat storage location is in muscle, and the fat
transportation plays a critical role during the ovary development. The results of this study give an essential
reference for the artificial reproduction of conger eel.
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