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The embryonic and postembryonic development of Monopterus albus

ZHOU Qiu-bai, WU Hua-dong, WU Hong-Xiang, YANG Fa-qun
( Department of Animal Science , Jiangxi Agricultural University , Nanchang 330045, China)

Abstract: This paper describes embryonic and early stage larval development of Monopterus albus to probe the
hatching technology of fertilized eggs and cultivating skill. By controlling hatching temperature and penetrating,
the characters of embryos and early stage larvae in every stage were carefully observed and the bhotographs were
taken. The fertilized egg is orange or light yellow. The diameter is 1.7 — 2.1mm,and 3.0 - 3 .7mm before and
after absorbing water. The mean length of newly hatched larva is 15 — 21mm. Pectoral fins with much blood
capillary have appeared in the stage of embryos and disppeared in the late stage of the early stage larva. When the
yolk of early stage larva is completely absorbed, the length of early stage larva is 25 — 35mm, the whole process
of embryonic development lasts for about 168h at 26 T and about 144h at 32C . The process of early.stage larva
lasts for about 216h at 32°C. The optimum temperature of the embryos development is 26 — 30C .
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WREREE, ALREANTEABNAER E ESMETHERKETREERZEHETR,
BRUBHBREAETICR, SENRETHMBILML G T REERMBZKE.

1 BRI

HEIHMAIATETNRELXRIRTHE AR REH KL, B8ENEEERINIIES
B, FEOAMCHFEIEK 5% HE : il vkEEBR (100:5:7:4) ., A&, 4 2h 03 /KE 1 Kk, A EDY
18 R 3 it 8] i1 3 BUR .

2 HR

2.1 HMBAE

SEREIVMKREBEEBT TR E -6 4368, FH/KEB N 26T Fraf&utE 0 168h; 58 BE 2 4t
KRBT R 81" R 4608, F /KR 32 T, FAFERE N 144h,

S BERRA BEEIREO, S SR, UL, PR E 25~ 38mg, B4 1.7~ 2. 1lmm, ZHHN
W KJS 3~ Smin BZRKTE MR B AT O0 EIBE, SEAE L FH A BB R E3.0~3. 7 mm(BRE - 1), ZIFHELH 30
~ 60min F] REJAE IR (ER -2). NI TZKEZIRFM . AN asRSE L.

PR B IRMNELAZERE WAL BRAMHEN P NR(BER -3):;E 2K RNEEE
EHEIZWLELA . SE 1RGN EARE, EHEAESAB 4 MTHENFTRR(BEIR-4). E3RTRERE
NG EL, SE 1 XRSBEETERS P RPMESHEFNFIHR(ER-5). FIRFANKRE
1€ 5h20min £ 4, 5% 2 KO REFITEB 16 M R/PDEXEFN RN, 6h10min £LHBITHE 5 K
R 32 AN, G, SRS HIT EARERL, BEA /MR EMHR, R ELTER T 225 W
BEEYREHZSHMEA.,

RAER AESEMEG 12020min EAH AL B ELALHBER 2/3, 54587 1/4, KA,
HYR SRS TR MM E S LETEEM(ERR-6),

B i RE R KK TS 249 18n20min, M E SR R4k 22007 S IR A M ROk /b, RE AR P, RIEE 40
M SR R T A AE AR T &2, BT, I 4% A 4% 1) BERE 12 40 LAY ) 9 45 A TE BUEF R RE R B9 R 37, 2 AR B
BHH(EW-7)., B¥E 20ALG  BREEZHBET Q. NEW R ERFN— WA LSRG E
REMPEE . ZFME30hEHEREHEMK(BEM -8). BHEHN 20 MERBEANET, BE
SRR EEER, FARGPH(ER-9).

AZER RGO AELBERZAMOENE 4/5 £4, 2h BEZHAMR T HMNE —MFL, 50
PR S TR A P IS FR R BE AR 3 K, i A /NBR BB IR LB A AT B (B R - 10) ; X5 )5 49 60h LA & . 1
T EHABERYE KX (ERK-11).

Be 3L A B K 44 o0h FRFLPT & IR S St SO MO I S (R - 12)

EFp - HAAEGRE, BFUFHERFTNEBIER —/ME (B -13), FH G 66h £4 B H A W
I (B R - 15)

sk R AR NG 62h A B4k SR, ke R B e R 5 (B - 14)

AUR R R XE R 65h EA B RSB WEE (B - 16),

RAH:ZHE 00 EL FT R RERE (B -17), ZHE2h EAREER BRFHBTR
BEXE(EMK-18).

SREBI R Sh AL, REENAT L BAENERKOOEE R, HIFHRESBS, 448045
WEAA , MBH XML M, s WER (B - 16.19), HE.0 BT, FH /5 4 o0h, % K FE SO
B LZE,5-HNEnEMHE ML4ARABE S SIUEOE, 578BE3) 60~9 KER(ERK -20),

HEXFBAR:ZHEE 20 BFE EHAFTHENELRBEEAM, TZK/S 1200 &SR K
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G, RBEREN(BR-21),

th BT M 2 S 2 o6h, IR AR MK, ENATH A DR ET LT, £ KY 10mm, ZH 5
144h, FF AR HHE AL, WS EE FHAFENHNER, B RBEES> LB, R
K R sk, IR AA K 20 15mm (B IR - 22 ~ 24) , 3k J5 SRIE 1 4 4o 7 0 9 35 10 KR RR 30 K 45 43 L 1
1 B33t — 25 T A I 55 B A i A P PR A PR B, L E Bk Shm R4S 4 B 90 ~ 100 WK, BEHR K &
18mm, /5 162h, BEARF S IN3% , 5B AR 4K SE MY K AWM A 90, O BE IR 540 4b 110 ~ 120 %, B 5 59
Bt imir (BERR - 25 ~27),

sl K 30 ¢ RS 7 B P T 428 3t 76 A5 S 5, DR B R AT S K S Sk A T, B 168h A2 A, P A R HH TR
A7 £ OB B Sk SURSRSC R, DB RSB . TR KRR KK /ADRELAN 15 ~ 21mm,
R 7 A — KBS SR S S 2, G S AT B W B AL R, O RES S5 M BkEh 110 K&
£, RIKKTIAR, AR (B -28). 1780 ENKIE,18/RIE S RIYE,

2.2 BEKRT

XoPk&: ABILBIEE RhAS TR - FAUBREAE, LH,0CERANEX . HFEBELER,
B sh ke KW 8 (B - 29 ~31),

AF b aE B 18h ~ 36h, fFHAL KK 19~25mm, HFHREBEREE, FHRAFFEH L HNKFE
WeshBE S, ATTREET OB B (EAR - 32 ~35), HEL 48h, fF a4 K 25Smm A4, 58 8 BAD AL R, B o
B mMEEEFEE, SEERERS(ER -36), UEBEABEH T/, REAKWIE, B ol 0w e
RENBESERN, GERGEREMER(ER -37~42),

SEA kM. B 144h A4, FALK 25~ 35mm, SRR BEKEFR NAEREER LB ER, Wi
MEWBHHEE. AEENE, FERLERBBE, MEANERREC, FACTFREH LM HAKEFERK
TRAR I B RSN A FEBEE A alrikee TR, BRBREARE(ER -43),

Pk AR A 168h £ 4, MM ARDIPE NEENRFLEBBR(ER-4). B
HH216h ZHEAMEMECEAET R RSB HEDL, EERT R —-RBRCERY(BER -45), mRETH
MK —BafE (B - 46 ~48),

3 Wi

HBRRBAIBRAEREE,BEK,BEE, R TR K, (76 B Ak, X558 B
BBHIR,

EEBNEBRAEIRPASTULABENERMGE - STR. HEREERUETOBER
UGk BAEHE, FEFAAE; BEEAMBREL2WRE REMH K, B4 0625 i 2 8RR ma
0B o 3 B i o BB B RSB UL IR AT B 8 = B MU B 4 A L b IR S PT R B B PR IR AE A A
BENRE; LB SR G ERLRET,

HHHNEAEA R EOAEXRMME T EBFRGEHE, R, tRE3HRMGHT, XMLUS M
BREBBIFFREHM X R, EELUNENYKPRAN MBEHEBER. BRAP , ABIERET
MEFEA BEPABYD, TR EREXSSPBIL EERAZSPREBILER RN FIERX—
Ho MR, KFBA  BRERSBE, ZHEBUTFKEREESET.,

HREBETZAKBEWE K, BEAE 23 ~34CEHERL LK, HFEREFA S BIeRIZEE, A&
LR FLL 26 ~ 30T,

W frad B A | AP RAE ANBEHERSEINREESRMREEK, S 10d, HERE 1 A
BAFHBEMSHS HMPEE 10d LEHRADEY, FAEIBARETRE, AGd k(@ -
47,48)  LASBMES FREBES A KB KRZR WK,
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L2 2. BRI B 3. 240RM; 4. 4 GBI 5.8 MM o MER 7. FHEW; 8. A MA,; 9. BB 10./h
SRECRRM; 11, 12 EFLE W ;13 BEW; 14 MMEFE 15 BEMK,; 16 ULAMAIN; 17 R ; 1B.REKHH19..0
BES B 520, I 47 40 MacH B ;20 bk 6 R K BRI 522 ~ 24. B HJT 144h; 25 - 27. R WS 162h;28. M i B AR ;29,30 Wil
6h;31.%8 1 12h; 32. ¥ 18h;33,34. ¥ 1K 24h;35. ¥F ) 36h;36 .9 11 48h;37.%8 1 56h;38. .98 i1 72h; 390, 8 ! 84h;40. ¥ i 96
hidl. Wi 108h ;42. WS 120h;43. $8 144h;44. F 1 168 h;aS5. WE L 216 h; 46. %8 i} 240h; 47,48 #F ] 268h

1. fertilize egg; 2. blastodisc formation; 3. two-cell stage; 4. four-cell stage; 5. eight-cell stage; 6. blastula stage; 7.early stage of
gastrula; 8. appear of the embryonic shield; 9. middle stage of gastrula; 10. stage of small yolk plug; 11,12. stage of blastopore
closing; 13. stage of tail bud formation; 14. stage of pectoral fin formation; 15.stage of the developing tail; 16. stage of muscular
effect; 17. stage of eye sac formation; 18. appear of the eye pigment; 19. appear of heart; 20. appear of red blood cell; 21. appear of
body pigment; 22 - 24. 144h after fertilization; 25 — 27. 162 h after fertilization; 28. newly hatching fry; 29,30. 6h after hatching;
31. 12h after hatching; 32. 18h after hatching; 33,34. 24h after hatching; 35. 36h after hatching; 36. 48h after hatching; 37. 56h
after hatching; 38. 72h after hatching; 39. 84h after hatching; 40. 96h after hatching; 41. 108h after hatching; 42. 120h after
hatching; 43. 144h after hatching; 44. 168h after hatching; 45. 216h after hatching; 46. 240h after hatching; 47,48 268h after
hatching .
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