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T Ut & (Nibea albiflora Richardson)
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B B AMRERECEBRATRENEEATNA B . YL X TN ENHA%,2010-06-08 £ LB F A A B4
FRERAPDERETAEN BELEER AT RHSTEENR AR HRANFRRATLEH A, &R
WoRHE WA ERDIHEN ERDR, P RA -3, FAE K (0.8910.028) mm, R ERL K 0.25 mm; &
ABH24C.SH2T AU TL2.5h ZRBMBERATTIN24H. BEXAETNE,1~3 BRI FERAFT
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Shiogaki #1 Doutsu BfF 4 A5 B, RAHBFILR T RERE RFESARNERRTRE, SEXE
U £ B A B R SR AL RS B B

1 M-Sk

1.1 &% ™

2010-06-08 ZEWT VLIE HEAKF=B ST I NIRRT, 2 AT T 24 PHREA ARG, H 60 B igM
FREDRIETEBK. BZIBIIEA 5 mX2 mX2 m WARHBFRSIESE. R, 8 imik kR
K24 COT RIS RXZ HHMATSERRL .S A 2T(NERED .. FHRSAERMFRSER.ET
JKIRA 256~27 °C,S K 26~28(HE(E).

1.2 ZHEpEd =gt

BEHLBRER 100 4~ 32HE B CABEAR R I E 3 I PAT 4 IBIL kiR 24 °C, S 27, FHfFaLiE)5 6
h G L= .

1.3 BHMABRABRHERETE

A A Nikon Eclipse 50i $R B M 5% , B MG X AFHES 2 2 T 7, FIRHE R & & W P AR SRR
EH M BRI IR HRER TSk, 5 d8RRE20 BARTAYENE, UEESAUE
BERESRHE AR ESIRE HER 4 dETEYFNE. 2K ARKEIEA Excel 2003 403 .

2 4 R

2.1 ZRIHESHERFLE

B Uik R B 2K O VB o B O, R T B 0 [ BRTE 5 AR (0. 8910, 028) mm(n=20); FRAF 1 MR,
TEEARRE G, FYWMBMREN 0.25 mm, FEREFRALBIIT S HWER, HERRERRERTE .
AL IR R, T IR R A (76£5.58) .

2.2 HHBREB

BHANBKBRET SHMES AR, WRKE LR AYSHRNA, HZIEWAEKERERN 24 C,
S A 27 WK A JET 22. 5 h R, AR 4% R A A4 S BB ARAE A0 PO EE A% B TR A, 7T LUK 3205 B0 B9 IR AG R B R4
2ANREBEHEGE 1IABER D,

2.3 FHRYBRE

2.3.1 WMEEFEA~3 )

ZHBHE 3 d ML K2 ERTE2HR HERESAUNATE.

BB AFA 2K (1. 9510.064) mm(n=20),4 25 MPLF. WEELELOEHNWEREE , HERA T 0 HE
BOETH, PHERRHN0.025 mm, HEENITRMERRAY, BEAK . SEEER, EWHEBRE T,
BEGRART R, OFMALITRIF. S R RBERESICTYH ABMTEZE B 1~3 PLWAL.E 9~11
MW ALFISE 17~21 LV AL, FIRFAIESIRENZ . E&KETEERE,  M/ARERKEESIER 2-D.
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1 HEANEREERER
Table 1 Observation of embryonic development of Nibea albi flora

ZERY SR B EERE B R
18- 3708 30 min SRR R T AR 11
2 K 40 min FRE 1 REH B RA/DMEREY 2 41 1-2
4 R 51 min 2 SEM R RG 2 IR AR, 4 K /VETR 481 1-3
8 4N 1 h 7 min L EREESE 1 REBFANEHBR 8 4K 14
16 4K 1 h 20 min 8 MUZA T 2 RERFANSRLR 16 4 15
32 4K 1 h 40 min % 5 WAELTBR 32 1 HEFI R BRS04 , S IR T AR A I 7 1-6
64 4 H3 2 h 8 min £ 6 WAZR LR 64 AN T LAY 41 17
EY S 2 h 51 min SRR 5 SNSRI , (R T R R LRI R AR 1-8
LT Ji 3 h 35 min 5P T ISR KRR AR, B0 LB 247K 1-9
iE s 4 h 50 min AL R, BIREH AT R, T R 2R 1-10
FESF 30 5 h 40 min PR AR IO L R R AR AP B R 1 AR AR — R 111
B 3 6 h 20 min A T RMEE 1/2 0, AL PIBTERIEE 1-12
193753 9 h 5 min T RE 2/3 B, HBE KR 1-13
AT R 10h13min  JRETEE 4/5 B, SRR, EILEH A 1-14
L ET 10 h50 min M AMERJE 4L AR BRSSO T O 2 A 115
BRI R 11hizmn  FEXHENER 2 A BAKRHE 1-16
R A 12 h 8 min FRTL 554 34 P, R PAT SRT F T J H 117
BRH 12h40min  FRAKFARSIERIT RGN, RAETLR 1 1078 1-18
REM 15ha0mn  FEEREREEREE 119
RARE R 16h35min  FRAKSEEIER , RN R MGRUE K BB 0 REBH 1-20
R 19h20min RIS H b ESIERUTEK  BRIE I BRIEHT BT LAY 5 b 1-21
BARR 20h45mn  FEAERREHBNES 1-22
Hh AT 20h50min  HBETH KR AEIAUE 1-23
e 22h30min  FRHRSKHSEBTT th  RER BA FR R 1-24
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Bl AGARBRET(X10)
LRSTE R, 2.2 4EREHA, 3. 4 4RAR3M, 4. 8 4EMRHA, 5. 16 4HAR3N, 6. 32 40HEHA, 7. 64 4HHaHH, 8. MUY,

0. FETERLN, 10 RFERRM, 11. FRIFIEL, 12. BRI I, 13. JREKTERR, 14. RERTER, 15. &R, 16. RWER,
17. RFLE AR, 18 BEMH, 10. B¥H, 20. BERE R, 21. BHWEEH, 22. BAHWIM, 23. HBETH, 24. M
Plate 1 Embryonic development of Nibea albiflora (X10)

1. Formation of blastoderm, 2. 2-cell stage, 3. 4-cell stage, 4. 8-cell stage, 5. 16-cell stage, 6. 32-cell stage, 7. 64-cell stage,

8. Morula stage, 9. High blastula stage, 10. Low blastula stage, 11. Formation of germ ring, 12. Formation of embryonic shield,
13. Formation of embryo, 14. Formation of yolk plug, 15. Neurula stage, 16. Formation of optic capsule, 17. Blastopore closing stage,
18. Formation of pigment cell, 19. Caudal bud stage, 20. Formation of caudal fin fold, 21. Caudal dissociating stage,

22. Formation of otolith, 23. Pre-hatching stage, 24. Hatching stage
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1 B frf . 21K (2.20£0. 071) mm, JLi}, 57 B AN BRI 5446/, SR R MR B4/, KIEZRMAA
B . B EE WS RUN 98 . M 38 T A6 S ML, Sk R 7R B 2 2 B O (B 2-2) .

2 B 21 (2.3510.070) mm, SREEABLHE/D EREREWMHARRBERNI HENE
I, B T RMMET B KR HF R IS L 58 3~ 4 WIW R ET AT RREEWRNTR
BEERTIN . TRTESAKNSES ABTHOE, HARRCRV D ; A8 K, Wi ol I ; 0 M50 K58
JEREE I (B R 2-3)

3 Hidfrfa. 2K (2.5110.076) mm, NEBE WK, FADEBRRENRER; FARRNERE
ARBCR, 2 TR RO TR UEERRE (ER 2-0.

2.3.2 WEHHPFELU~15 BH)

WE B 12 d. &3 AT, B REIFEER R, 7V A0 5 8.

4 BigfFf. 2K (2.65+0.068) mm,{FAXIHHABHEK, ENEANAKF,FHEREDEBERED
LIS ME, FATRBR R RRBARME:; WEREX, ERE; BEY K, FHEAEEE;
IR BN (B 2-5).

6 HigfFf . 21K (2. 7140.065) mm, BT H A& B, £ 00 I T 5 RBRAER, B B4
&S 3 LA I R BB R AT K W B KL R IR RE B B R E 2T K . (A B RSB
W B Sh TRAEE 57 B B (B 2-6)

7 B2 (2. 7910.073) mm, [FAMAERAEH; WESFEHR, HHER. KEREP. X
BomETRSE 2 MW 17~21 JIFL EREREMENE, 62 L2386, )5 2 AR E, YW
BOR s A7 TF M6 E K Pl 3, ot B B, fE K R R R B A R E DA R ORI (B 2-D

15 HiFf . 2K 3. 7110.374) mm, FALBMMPF LR, FEERFRIR, ETH A 3 X188
BREESFAENESSE 3 PWZHM 16~22 JLATk, 2R EHFNEGNAREREESH, 24
R AFAUSIEEE, Kk R i BB (BR 2-8) .

2.3.3 T HHAFEA6~20 BH)

ZH BN 5 L, ANEHERG EHMITHRZRTREESEREENL.

16 B fff . 2K (3.8310. 347) mm, ZL BB KFASE 15 BFAESERML, RERKZ M Z 4
ERNA G BT UEARTEEARTHZ . ASRRE—EAEER 2-9.

20 i fFfa. 2K (4.5540. 328) mm, R EEE, UREECR N E. EEENEENERFLERE
BRTEREZSRREE:;EAKFERAMTHLE, FEURHMAE, FHCEER R 44 E
f® 2-10),

2.3.4 BEEMHFECI~2 BE)

ZHERN S CAERTESHREEZRBERT 2R .

21 B ##F . 2K 4. 6710.403) mm, KT ANEERCEMYRE, BEEBEX LT B FEER
REFRA 16~22 L7 RBE, 78 16 PLATAL PR BBt BE T 7 68 JR 2 s B AR Ao Ak i B, B T 8 9
JRE(ER 2-1D).

25 HifF A . 2K (5.1610.617) mm,FfAETHEMNEZHLEANNE . REERE . BB 5. 0. JHEH
BB EEAR K IR AR R R 40 5 2R KR 2 7 1 R R 43 A » 2 DA g B R 4l AR 4R AR
=7 B &R 2-12).

2.3.5 #REHQ6~30 HE)

ZHrBN 5 d, A EEERTE R E 2B,

26 H A . 2K (6. 9410.862) mm, HIFEARAYKAY, 2B HHERBECRAM, B ARSI
W R e, AR AR 25 BiRFAER -8 TEAHFTEKERRIRE BR 2-13).
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30 BigfEfA . 2K (11.6612.290) mm, EAREHERCRAE RS HRETREREC;RRTLBH
By HaknE —eEHE; BHRENELTEER 2-10.
2.3.6 4 &HG1~49 H#&)

31 Big4hfa . 2K (12.4712.745) mm, K DZEFEFHAR;REREBE,FHHEE AKLAEEN,
REHABEK IR EESRATLR ;S REKEFT TR FFHERES (BKR 2-15 .

33 Hig4hf . 24 (15.5513.31) mm, MEMZRE KIS 31 B idgh A EAMF,

49 Hig4hf . 24 (60.4516. 49 mm, ZE RIS FE T 2 Z 2B AL R MR, P IR A 684 B i
HEsTEBIRE IR, B R4 A R RN B B MRS E 3, B W B S TE KR T 2 4 A Z B IRE , & &t “nf
R,

ER 2 HEAFEGERET (XKD
LB Fa, 2.1 BT, 3.2 HidfFd, 4.3 HiMFA, 5.4 HitfFa, 6.6 AT, 7.7 HitfFaE, 8.15 {74, 9. 16 Hitfra,
10.20 B ¢ fF&, 11.21 B i¥fFa, 12.25 Bi#d{Ff, 13.26 BidfEA ., 14.30 B k&, 15.33 B4 (XD
Plate 2 Larva and juvenile development of Nibea albiflora (X4)
1. Newly hatched larva, 2. Larvae of 1 DAH(day after hatching), 3. Larvae of 2 DAH, 4. Larvae of 3 DAH, 5. Larvae of 4 DAH,
6. Larvae of 6 DAH, 7. Larvae of 7 DAH, 8. Larvae of 15 DAH, 9. Larvae of 16 DAH, 10. Larvae of 20 DAH, 11. Larvae of 21 DAH,
12. Larvae of 25 DAH, 13. Juvenile of 26 DAH, 14. Juvenile of 30 DAH, 15. Young fish of 31 DAH (X1)

2.3.7 FRHEHEKEL

KA Excell 2003 By EHAHEE, BRI RGHLHERBER. EKSARFEWTER
TL =0.000 8D° —0.015 9D* 40.073 8D+ 2. 421 2(R* = 0.994 2, P < 0.01)

Her TL 2K (mm),D R H iR (DA 3.,
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Bl AGaRREREBKO~419 BE®)
Fig.1 The early growth curves of Nibea albiflora (0~49 DAH)

3 W i

3.1 HHEERMERAERHIE

AWETE AP, B4 £ B O O £ 35 W B (B BRTE R R0, A 1 1S9l 3R, BR AR08 (0. 8910. 028) mm, -3 BR1E
4 0.25 mm, AFRMELHAHERGAPENMRERGEZR, WEAFHABXEGAKFYIIRER 0.76
mm, FEHMERER 0. 17 mm"™ s R EEH B X E KA K FHIER 0. 85 mm, FIMEREN 0. 23 mm™ , X 7]
RES KX B ERBRA XK. BHAZRRINTE 22 CHREKT, 4 25 h BHS HAE 22~22.5 Tl
WKk, 4 24 h 15 min B AR, HAKIE K 24 °C.S K 27 MK, 4 22.5 h BITT R, BEEAZE
15 J3E O 5 B0 Y 3 B 05 £ G O ) AL N TR B

i B RES AN HARGAD HEGAS WER A TR RE, ENNZENY
AT % B 0 (R BRTE R 0, BN, (R 2 TR BRI T & KD EZHS(E D . —RTE,FH
PR I FEEMFERRERA T, WTFR AN ZRTERNRFA ZE, MR R @RS, B~ KT
RHEREHER I RERE

2 HEAR4MAHFELEE
Table 2 The hatching characteristic of 4 species of Nibea

ALK /C S & /mm FIWERE/mm LR E/h WEfFaLK/ mm
BB Al 20~23 26~30 0.97~1.00 0. 26 24,58 2.12
BAEEHAD] 22~23.5 30~33 0. 94 0. 28 29 1.87
XU 1 £ 2] 25.9~27.0 26.6 0. 83 0. 20 19.2 1.88
Hib& (s 24 27 0. 89+0. 028 0. 25 22.5 1. 9540. 064
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3.2 FHRHYENSHMETEK

B X T S A S e R A 2 R, — R RAR R IR AL SRR B E U REF R
BREIBRS AR A BTA EAaMgAaiBE. 3 BRELNA, WERENX, LE BV R 4A;26
Hit, HERRT R, W B VB4 ;30 B . St B2, KB VA, lMEEEANAH.
A—MTERERMESHEL HEERTIESAMTHE ST Eamgail. hTHE1
Rk 4 T ¥k P B AF AL RS, O T R E I E PR 3 0, AR BT AR FISE 2 MO kR 45 5 N 2
BRI & BB R ETE R B MRS SRIE A EMAREREIBS ANERN BTSN S5
T FEaRmg A,

FBE5T T R BIP E BT A AATS AR ERRE T XA IAR . WEENHTANERGSIIEME
B WEER 1~3 HRFARFERNE-ERRE. | FREMKAFA BITFORER, Bl THASRE
A sEE SR E SRR W BT R, Mo B NEmREL, KB AVREESRY. ReBERNAE
ATLHFEFR S AERMA, KB BEIFOENERHFARERNEZRR. FAEASNREERRE MK
THAL L BB W 52 2 » X AN IR R B R B T AL O T A58 » 2 F K R A B3 . S B vt A
B B AE R ERE—S M, R M KREE. EHREA ESEGGTRERE R MY 5.

B AT AP RERN 0.13 mm/d(25 &, HEA G FHERERN 1. 30 mm/d6G O, LA HE]T 5 d
PRERBEEN 1.59 mm/d. BLHAKEE B B3I, B KREEMR, R RERBHFEELR T IR
ZJE,XTE R B AKX WS WA HE . B, A B i B 3R DL iR 8RR
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Study on Development and Growth of Early Life Stages
of Nibea albi flora Ricbardson

GENG Zhi', XU Dong-Dong”?, SHI Hui-Lai®, LOU Bao?, MAO Guo-Min®*, LI San-Lei’
(1. Marine Science College , Zhejiang Ocean University, Zhoushan 316004, China; 2. Zhejiang Province
Key Lab of Mariculture and Enhancement, Marine Fishery Institute of Zhejiang Province, Zhoushan 316100, China)

Abstract: In order to study the embryonic development and morphological characteristics of Nibea albiflora ,
the process of embryonic development was continuously observed, described and recorded in the laboratory
using microscope and digital video system from June to August, 2010. The results showed that the embryo
of Nibea albiflora was buoyancy, round and transparent and the diameter of the egg was (0. 89+0. 028)
mm. The oil was at the center of the egg and the diameter of the oil globule was about 0. 025 mm. The egg
belonged to telolecithal egg and discoidal cleavage. The embryo began to break the membrane after 22 h 30
min post-fertilization at the temperature of 24 °C and the salinity of 27. The embryonic development was
divided into 24 stages. In the postembryonic development stage, yolk-sac stage was 1~3 DAH (day after
hatching); Larvae of 4 DAH began feeding, and the yolk-sac disappeared, entering pre-flexion stage; Larvae
of 6 DAH entered the stage of exogenous nutrients, and the oil globule disappeared; Larvae of 16 DAH
formed the caudal fin bone Tam, entering into flexion stage; Larvae of 21 DAH entered post-flexion stage,
meanwhile the primordial of Dorsal fin , Anal fin, Pelvic fin formed; The fry of 26 DAH entered juvenile
stage, and their bodies were covered with chrysanthemum-like melanin; After 31 DAH, the fry entered
young stage, and scales were all around their bodies. The young fish was the same as adult in morphology.
At the temperature of 25~27 ‘C and the salinity of 26 ~28, the total length correlated significantly with
the age of fry. This study indicated that the growth of total length of juvenile had obviously increased, in
order to decrease the cannibal rate, we should consider the size heterogeneity and prey availability.
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