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#£24(1.41£0.03) mm, JHERTE}(0.66+0.02) mm, RKA AL ETBATQ5 HIRETERL . 2. I8, 7
B, MR, BB 7 B 29 AN, SZHRSONZE 25 h 30 min BEAL I, FOHF A SFH 4K (2.88+0.10) mm,
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AN E TR A B BRI PE T B2 R fE
FE T BSOS AR A
A G AR 22 AR i AR b A
S L T SR Sk S R K Aty
R 3 R ULER) 5 35 A3 A, T vl 3
EEE A A AR POK A B AR SR B SRR R
KATE L G SRR S 5 P A 2 R R
LR IR IE PR LR AE i 7 L

2RI RG A T SO A W) S E RSN
HZ—, MR E RS T TR
A BT E HA T SRS SRR AR S A B IR
iR, 4Rk R s R J, e
PR iR KR A RIS E Y i DG HGE,
i A A SR 5 TN TR AR
RIAF R, Mok RGEHIT REIRK A1 H SR
RHWIWETE . AWFFE LN T8 F BIRK A g
A BEA, T UG G N T IR AR AT 52 K B
FEXHR NG A & I A SRR AR FEA T PR A IC R
IR, BTSRRI R F B
PORL MOKAE BN TR TR 5.

1 #MHETE

11 E&EREBESERAES

TR0 2 10 v B K BRI 5 BE IR Kl
L 2016 4F M SE E 5 —HOIR KA A
", &K 6.0~11.0 cm, £ 3 4E AN TR H L8
M2 M KT 1.25~1.75 kg, MEMAKE 1.15~
1.5 kg, 2019 4F 4 H, ¥R A% Nk, B
BHUAREM 18 CTHEL T2 23~24 C, pH 8.0,
WA MAFE 5 me/L VA b, BRI EET IR,
PR IR E ) 3%~5%, AT RIS .
12 ANIESRE

23t 2~3 ik E I, R A T R
(1) 2% f0 1 IF N T At =, JHG v 4
BER, THiJE MR /N SRR 8K, A B ALY K i
ZU; Mt IR A LA ARSI o e AR
PR R BEOHR (LHRH-A2) (T I 5 — R )it
PN T AR50, M fa i 5 ) &k 2~4 pg/ke, 1
PR R R T Y O, M A, R T R
S TSRS, R b iR, R

KR EHITE 23~24 C; ZEMESS 12 h )5,
B 1~2 h BiHL 2~3 RRMfEAD, B0 R f iR 223N
THFOR, 2 & ILAE IR B 3% B 52 a0
ki, K B Rl B AT N TR BN, ARz
O o
1.3 HERBEEME

B Rk A 2R ON, B AR T
R4k, KRR AE(24<1) C. B2 KU E T
Leica DFC 295 W {85 F MR & &, JF/H LAS
VA A AT RS S i . IE SRR & BT K
A MAEEIE, DL 50% A BB RRAEAE A 5l 4
KB AR IE B — & B W B e A g 5%
FH [, bl
1.4 FIFEFMEGLLIE

il Excel 2019 XJS280 8 1758114047,
g5 R LSF- Y (PR E 2 (X £SD) R .

2 HRE5HMH

21 EEHR

Ziit 3 AN T B MsRfbEEd, KA H
. iR A AR B A, SR LHRH-A2
— SR AT SN T A=, EIR S TR KA
HAAMAN T, - ss RN KR
23~24 CHFMET, fENTAHE™ 25 h FFiG A Mt
AL A B RGN 7, 2 27 h, S £
A, N A B0 I ]2 25~27 he
22 P

RKA B A RASN 2 RIERIE, R¥EA, A
—ANMMER, FHIIIFE(1.07+0.04) mm, BPSZ K 1Y )
I A RZ K, B2 R AR S, 29 20 min 1%
fkoeke, K S 8R4E M (1.41£0.03) mm, fZAK
R 132, ZAF U NTREEDN, TotkiEm, Jogh
P, BH—AMER, WhBERTE(0.66£0.02) mm, LEZ
KEOIMERA 2~3 4, KRANAR—. FEKREHER RS
T, ZREOnmER W) b, IE v, Bk, B
R RE R [R) S ERIE (] 1-1) 0 A2 K B4 Bt RE W 7K i
i, TE R IR A, H R K AR B /N B Uik,
B A, EIEEKE L2,
23 MBREE

TE/KIR 23~24 °C, WA B R IG N Z A% 51
FNPEAL AT, IR 25 h 30 min, KA E
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(1% BT 2428 T8 Sy bR B 430 A5 43 4 AR PEIR K A
TG & B 45 B B R R L o UM ST R
PR AR JRIAAE . RRZERR . SR EE R
7B B 29 MR 1. E 1),

231 FREEEME RAKKH M) SZHRE 08K
R Bk, T UL BN R B, B S A2k O AR BT AR A
BIER A — BT SR I SRR 4 RO, b B Ry B 4,
MR E RN RIS, E2ZKE

45 min, W& EAHIIEARN 15 FRARAZ
o FKIREST, IS T, AP
(K 1-2),
232 UPHBE 2408 K5 1 h 15 min,
JVR 5 T v SR T ol — T A3, I 1) 700 A
UL 240 B A 2L SR T S R INAR ] ) A L (P& 1-3)

4 A SZHE)E 1 h 35 min, SERER 2 RGN
S35, A 2 I TR ot B 3R, SR

xR 1 RKAEHEHRRBRESHFERSFE
Tab.1 Embryonic developmental characteristics of Aplodinotus grunniens

i > 25 i ;
tir:i l:jfter fn;}?ifﬁ . H‘iﬁ'ﬁ?ll‘:. . fi]l:i
fertilization development stage main characteristic ordinal
0 ZHEEN fertilized egg BRI, FiEW, FELRE, B —FOmEek, & 1-1
EIRTEKZ

45 min WAL W blastoderm stage DA J 18] SR R I A R, BRI A 1-2
1h12min 2 #ijid 2-cell stage 1R ZE, LTI b eI BN S, A, 2 A AN [l 1-3
1h35min 4 40 4-cell stage B2 A, W SH L IREE, B4 ADERANE & 1-4
1 h50min 8 4l 8-cell stage 53 WA, 3 SH 1 UCOPAT, B8 Al & 1-5
2h15min 16 40l 16-cell stage 54 WA, KRS 16 AN, HEFEL [# 1-6
2h40min 32 4l 32-cell stage 555 WA, TR 32 AL, /NRCAARTE, HEFIAS LI K 1-7
2h55min 64 4l 64-cell stage 56 W, RELURHIAS /DN, 35N 64 A4 [ 1-8
4h Z 41l ) multi-cell stage LG HERN AN, AN IRES &l 1-9
4h45min AL morula stage AR5 4T 25 ELER AT /)N, 0 M A 21D SRARL BR [ 1-10
5h15min =% high blastula stage S e A, AN LB RRASOR,  HE AR s i AR & I-11
6h15min  fKFEILY] low blastula stage BENCH AR, UMD e A A A M AR R, S AR &l 1-12
6 h45min  JEHPIH early gastrula stage B RN 2 1/3 4L, TR — IR HRZE, RIRER B 1-13, 14
8h 15 min JRMHH ] mid gastrula stage W& Ny 1/2, —um i B EREE, UM & 1-15, 16
9h30min JEIAHGH late gastrula stage WETF e 3/4, WIGA 240K % 1-17, 18
10h 15 min #1281 neurula stage P24 5 IR AR IEIE B, TR S5 775 & 1-19, 20
11 h 30 min  HREH B optica vesicula formation TG P A B 1 % HR 2 AR [ 1-21
13 h 15 min  JIRFL &} P14 blastopore closing stage )2 T AL, BRFLKE 3 FA], JRIAJ 30 H BT [ 3 & 1-22, 23
14 h 45 min M L visual sac formation stage JR A7 fiq 000+ B 1 %o A0 [ 1-24
16h WA I Y] olfactory sac formation stage JR{ARELHiTdm, HEL 1 BRAR IR & 1-25
16 h 45 min  Wr#EJE il otocyst stage WA G, )5 7 B 1 T [# 1-26
18h 15 min fAKRIE Wi eye lens forming stage PLE S BUAR A, 46 BT 35 i & 1-27
19h45min 2 tail bud appearance HEDR E2F I IO 5 40 B O B A A, T TR 2k & 1-28, 29
21 h 15 min R HEREIE ] tail fin folds formation JIRIRSE N AT M 2 3/5 ], TERRZF ISR AN R BB R 151 130
22 h 15 min 0B stage of heart beating DI IR ), BRGNP, T UL RS IR Y 5 0 sl [# 1-31
22 h 45 min LA ] muscle response stage JRRIEA = E N E, IR S, 2] i Sk & 1-32
23 h 45 min HJEATIH prophase of incubation J A 5 50y B Jon e 2 & 1-33
25h H AW incubation period FEHRRIZ RS, Pk T 5 £ -0 1 i ¥ 1-34
25 h 30 min ¥4 £ newly hatched larvae R, KM A A Sk ) b, AMENARGEIE TR & 1-35

e R EMEKIRAARRE 23~24 C

Note: The water temperature is 23~24 ‘C during embryonic development.
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KT KA E AR K E (<40)
1. SZRG0; 2 R4 AU 3. 2 ANIYT; 4. 4 400000; 5. 8 ANMI; 6. 16 AN 7. 32 4NN 8. 64 4UAIYT; 9. 4NN 10. Sehl
;1L AR 12, AREEIRI; 13 USRI 14, U RI I 15, JRUm R L ORIRER(—); 16, I L, RIRE (—);
17. 50 5 01 15 18, JEUW IS 0 10 19, MRZEIRINT 15 20. BRI 10, 7R ARMAR(—); 21, BRI H B, /R (o) 22, IRALE TN I,
79 WU (<); 23, WRALENPAE L, 78 10 WUTS («); 24, BLBIE IR, 25, WRAEIE ], /R (—); 26. WrEIE ], /R (—);
27. MO, R IR(); 28 R L 29 B 1L, REFTE(—); 30. RARIERW; 31, OBk 32 AR
33, F AT 34, MR, 35, WIWHTf, RE A ().
Fig. I Embryonic development of Aplodinotus grunniens (x40)
1. Fertilized eggs; 2. Blastoderm stage; 3. 2-cell stage; 4. 4-cell stage; 5. 8-cell stage; 6. 16-cell stage; 7. 32-cell stage; 8. 64-cell stage;
9. Multi-cell stage; 10. Morula phase; 11. High blastuta stage; 12. Low blastuta stage; 13. Early gastrula stage I; 14. Early gastrula
stage II; 15. Mid-gastrula stage I, show embryotoxon(—); 16. Mid-gastrula stage I, show embryonic shield(—); 17. Late gastrula
stage [; 18. Late gastrula stage II; 19. Neurula stage I; 20. Neurula stage 11, show idiosome (—); 21. Vesicula optica formation, show
vesicula optica(—); 22. Blastopore closing stage I, show 9-myomere(<—) ; 23. Blastopore closing stage 11, show 11-myomere(<—); 24.
Visual sac formation stage; 25. Olfactory sac formation stage, show olfactory sac(—); 26. Otocyst stage, show otocyst(—); 27. Stage
of eye lens formed, show lens(—); 28. Fail bud appearance I; 29. Fail bud apperance II, show separate fail bud(«—); 30. Tail fin folds
formation; 31. Stage of heart beating; 32. Muscle response stage; 33. Prophase of incubation; 34. Hatching stage; 35. Newly hatched
larvae, show otolith («—).
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WAEE, 220 4 MERIAIEE 1-4).

8 4 ZK5)5 1 h 50 min, 52055 3 IR
Gy5, TR 1 AP B 1 R 52747
(502430, JF55 2 m T E, B8 K/
T, HEBVRE ST A, A0 MR R iR AR /IN(E 1-5),

16 4l ZA5/5 29 2 h 15 min, SERLEE 4 1K
33, TERL 16 A4, FRECVEMT, TRk . R/ME
i, HERES5(E 1-6).

32 4 S2HE)S 2 h 40 min, SEER 5 IR
2, 298 R 32 ASHESUR U i, 40 AR R
AR /IN, KNI ASTR], A FR] 1% e 0 L 5 ¥ i (1]
I-7),

64 A SZHE)E 2 h 55 min, SEMES 6 IR
24, U 64 AL, 20RO RE BRRCAO, 14k
PRIXE (& 1-8) o

Z ML AW, BE R E
K, MR EAS N, ZAEIE2) 4 h, 22400
FHEZ N, B4R R ] 4338, IRt & F 8 2
A (1 1-9).

S DIRIEAT R ZHE)5 4 h 45 min, 40

BV /N, KN —, 20 1] i A BRAR, K
MR —, TES M RERS, TEALSME, 20 M ik
AR 1-10)
233 ERHME SR opRkS T, A
Mo 2445 T A%, FBRSE B, % 5h 15 min
R EE S Wi b HE B — = AR A5 A, RO SRR,
MR TINE Z . AR E A SR, FER
2NN E RN 1/4(8 1-11),

IRRERRI . BERRI e, VR 4% D ) 400 it oy 24
BRI, Bl 1 h B, IR T A
2L, RS BE BT B, 5 00 B S8 AL B AR
%, MR E i AR (B 1-12),

234 ERBEME JEHwH: 25 6 h
45 min, & %% 40 B VU T R AE YA T AL, ZUR B
P 173 A, [RIB R S A3 20 L P9 A B — A RS 1Y)
YRR, BIIRER, BEAGHEAJRARI(E 1-13 . 14),

b 245 8 h 15 min, IREL40M R £y
FENEAE 12 b, RIRY R, HAkE NG, B IR
JEARIE, IRAGIE AR I (E 1-15. 16),

75 ZAE 529 9 h 30 min, MRFRAANE T

AL Z O EE R 3/4 b, WG AW ) AT ZE A, B A
e, AR EBI(E 17, 18),

235 MW MR IRZ4ksE T by
B 2/3 DLE, R IR 2 B iR AL, L
A ULEPERE . IMACOR I, O ARy 172, fR
PSR R A T AL, TR R 2R, Mt th R
GO LI G B SRR R, Z k) 10 h
15 min, WMEAEIEIE LA 1-19, & 1-20).

236 HJEEEME WRAEIESN: 25 11 h
30 min WRRSGESEMIARAR AT 0L 1 X546 (B TE A HR
Mo METIMAGZEIN AR T 1/2, WY 4~6 X,
B R EK R A R 2, oA T FL
BRI 1-21),

IRFLIEHI I 3ZK5)5 13 h 15 min, RIRJSHE
B I /IN A EG o, Sk T 4R B0 R, (A
RSP 5Kk, hMER . O ERE AR S A 5
i, WU R, T 9 XF, IRFLoGHI(A 1-22.,
K 1-23),

PBETE W SZK5)5 14 h 45 min, RIARZE—
HRE, WEINERY 3/5, AL IBMERELT
B, W R, LRI I, sk
2/3, BAREOEAEMER LB E A, SilEkE Y
3/4(F 1-24),

ML LY 2655 16 h, WA FTm
— BRI, AR 1/4(1 1-25)

Wr 9 3 255 16 h 45 min, 7EMRA)S
i 5 S 07 B — AR [ 0 A T, S T A
AP IR B B (B 1-26)

s H B 2455 18 h 15 min, IR K
M, MRZESE T WM, ol ULk, RGN
A3, MER U EE, TR @ R A B R
SEA BN, BAEEEMNE, MARSIHESE
(K 1-27).

AW ZHKi)E 19 h 45 min, WARTSH, W
MR 7, S0 B 0 A B0 B 0 R SR BR
b ER AR RN, IR S v B 25 5% 5
wor e, JH R RESh (8 1-28 . &l 1-29)

FRAERIE Y] ZA5)5 21 h 15 min, BEE IR
RS, FEAS il S 3 B AN W) S A Jg, TP 1%
ZLRYEEIE, R 2R i FR AR T AS e (18] 1-30)
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OB AZ2K5)5 22 h 15 min, OIS TR
HIF 77, 2RI RES), %2 140 K/min
(K 1-31).

AL N B: ZK5 )5 22 h 45 min, ARIKRFEIZE
FRET IR R 3/4 ), R GIMARKER 12, &4
BRE SR, A gE ks (& 1-32).
237 WHEME REATY: Z2HK)5 23 h 45 min,
IR R AR Ak SE I 1, 2y i IR 1 2/3, AT dE Sk
W, SERE AR ST ST EIEL, A T (# 1-33),

BEALI: SZ2K5)5 25 h 30 min, fffaITHRRESE
B, R R R IR TE BN N B, RS A
IR, B KON, £ 4R, RS A
o T (8] 1-34).

B £ A P24 4(2.88+0.10) mm, BPEE
PERAR N (1.3620.05) mm, JHERFE H(0.642£0.04) mm,
THERD T IR0 B LMY J5 4, 75 BE B IR 2 )5 7,
5 REEEENAE, AR gL, AR FE
3T TE B B A 0 S SR X, A L
TEAEZK 2 ], B B 114 J it R 3508 5 30 7K T
U B A £ % S A4 S AR SRR, (EE BhBe I AR 59,
DL ) 5 2, T B e R Sh, 4 sl ik
B, Mot 8 7 i K T (K] 1-35) .

3 i
31 RKFEHAEFEEMBERAE., PREXNZE
Ny =R A

R MR N T ER Y FOER, HIRAEE
SN T EAH M R, IR i R R B
FMSNFBRBORE S TR EE LB, Hi
MR AL B B TR AN A R R A B oK, Rk
JiR R, A YIHE 2 HAR B D XX R
SEAFEAT N T, SEATEALA ™ O B 7 O0 &
A R, BIEA R IR Al R, (R Y
e R B o AERK A N AR 1
S e BT o E £ R ST Ak EL AR R
R e T R IR B (B B B0 73 41, e PP B R Ak
TV, 22l e AT AR, T
LA AL SRR, KRR B SRR, fiE
ZRE IR M A IE R, IR RS, A mAE
JENG, WARL; R mHE, e e

J5, SYBUE AR SE . AR R AR VRSN BP0 i
(5325, 31X — B3 1% B B 20 g 3 43 L O,
BOHE S uE A 0N, T AR A8 S = AR Ah, ik
EAZAERE I BN o AbF 5 R B 2R R TR
NREA I, B A2 T A0 B[R] B TG SR )N
B, (HIRAE R R 2 h 2245 o 78 I il i) [B) =2 132
K, MRk E Z WY, EERANGEZHR . FIt
HUR AR R A i 7 1 B A A N A ™ ) B
BLIF 05 IR A 7 500 A 0 TR i, A R 3 A 75 2]
BN, P AR R, YO L BRI
IV 1R B4 0 B0 B 40 i 0 A 4 R, 12 AR ARCIR
B, SRR T A 2L o I A T, DN
FOE A 5 0 e A BURR, A SO B A o BB LI
Br, BROXHE = 55 0 SRR K B R R, B SR N
RBE 20 T 4R B AR I 55 AR B B . BRI
7, ARADREA RAFIIRCR . IR & B B TE R
& DN 20 B 3k AR B R RS K ak O™ E A,
GUASEE = H
32 FEEpEHE

P REBRREAR A i T AR AR R A TV AR A,
TRE S A R 20 £ 25 7 DRSS R 43 Ry — U™ R AU
ZWTEIIAL, IRAKA T R T e I A fa S
T[] — 7= B J 309 P AT 220 7= 00 ) 2 0B 4 i
REBANRI, AR K E W50 5 % 2L
PO 347 O fa A SRR T SRk f i A
O P AR B 5 v Fr B A0 B HR I A R/ INR B U
=R R, ORTER R AR OR, SEIIIAE (.07
0.04) mm, BB SRR DI REAR ML, A3 A4 5), B
00375 LI o LR O B 40 i Ah T AN 2 TV B A,
MR = th o 5 RN R4, DR R
AN R O T 2 = R e e S 1 4 1
W H A AAIS] . X P IRREA MU AL T 5 10T B A
I Ji — P O R0 kR A, AT R AR AR
KW, SRR RN —, AR, i
KA, X453 OER: A0 AL T 51 RE A0 RS 1T B
FART, 75 5K a) & B A R P 2t
7N R 2R A R — R AR i K, I
N XAE T, —J7 i, MEPE S RAE — A B0 S
WIN AT 2008, 10 0] 5 [A) e A AR 2SS L
A BAAANFEEE RS AR, BT AR s i 26
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PE; i — T, ¥R AREARIEHE =, wT
A PR 98 e OO SR T S B0 e AR st T,
PR AFIE R
33 RKAHES/IMAYHEMKMREFIHFELE
WoKA BRI S KA R —FE, K
TEPEOR, BB BRI CE M . A — L
Bk AHEITIR KA1 A0 TP AR 2 (1.07+
0.04) mm, IR H(0.66+0.02) mm, 2K 1[I
WK R Bk, BRAR L R R KT 1/3, P34 8P 42 ik

(1.41£0.03) mm. H3E 2 AJ%0, ROK A )2k
IR BTt 4 K 5/ P, RER TR

oA P BBk T A R P i % (Miichthys
miiuy)?% . 4 o (Nibea albiflora)?” . Ui & 4

fi1(N. diacanthus)™ | sk i & 10> IRBEHLA 1
0 B3N R K R A A Il BR AR I K T Al LA
AERMEE, AERHMEAEINE | EREE LA
TPRAT A R A ) 22 5 0] AR R IX 0 IROK A 1
5 E R AR S £ AR

*2 SHAEMNARTHINRVBFEEKILE
Tab.2 Comparison of the zygote and whole length of newly hatched larvae of eight Sciaenidae fishes
i # 51 2/ Miskpemm  PREEEKmm
species name egg size oil-ball size newly hached reference
larvae size
INEE AR Pseudosciaena polyactis 1.41£0.07 0.46+0.02 3.26+0.11 [24]
K Pseudosciaene crocea 1.26+0.08 0.44+0.03 2.7540.15 [25]
fitg Miichthys miiuy 0.91-1.01 0.36-0.39 2.42 [26]
B £ Nibea albiflora 0.83+0.02 0.24+0.01 1.95+0.06 [27]
WU Ty £ Nibea diacanthus 0.81-0.83 0.18-0.21 1.79-1.98 [28]
RSk A 3 £ Collichthys lucidus 1.18+0.04 0.46+0.01 2.54+0.06 [29]
MR B A 5 £ Sciaenops ocellatus 0.89-0.98 0.26-0.31 2.10-2.30 [30-31]
WK A Aplodinotus grunniens 1.15-1.70 0.64-0.72 4.2 [18]
1.39-1.57 — 3.2 [9]
0.93-1.19 0.85+0.02 1.66-3.28 [19]
1.41£0.03 0.660.02 2.73-3.10 AWFFT this study
T ARR AL TERE; «INAR R oK IR S KD
Note: “—” represents no data herein; “egg size” is the size after water absorption and expansion.

2 IR R/ X TR R A B
RS — M, FEARRR AT, R AR A
I B R/ TR iR A T R AR A MR AN 3, T
AR R AT, 7 B4 B 5 BOR H A R ]
AERRIZ D2 B AT BR 1 KN 5 0 A R
ARG, VR RIBEAT o i) N IR E FR ), BB
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Tab. 3 Relationship between hatching time and water temperature for eight Sciaenidae fishes
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Artificial spawning and embryonic development of freshwater drum,
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Abstract: Sciaenidae species have been an important focus of global marine fisheries and mariculture for a long
time owing to its delicate meat, delicious taste, and high corresponding economic value. At present, several spe-
cies of the family have been successfully cultivated in China, such as Pseudosciaena polyactis, Megal onibea fusca,
Nibea diacanthus, Collichthys lucidus, and Sciaenops ocellatus, but none are suitable for freshwater aquaculture in
China. Among the 70 genera with 270 existing species of Sciaenidae, only a few are freshwater species, including
Boesemania microlepis from Southeast Asia and Aplodinotus grunniens from the Americas. A. grunniens is com-
monly known as the freshwater drum, topuche, or sheepshead. Freshwater drum have several advantages such as
fast growth, good meat quality, no intermuscular spines, and strong adaptability. It is suitable for freshwater and
brackish aquaculture in most parts of China and has a broad market prospect. In terms of reproduction biology,
embryonic and larval development is one of the key research agendas. Understanding the development character-
istics and timings of fish embryos is helpful for improving hatching and survival rates of larvae. At present, there
are no data available on embryonic and larval development of freshwater drum for domestic cultivation, and for-
eign research has not been systematic owing to limitations in artificial breeding technology. This study on artifi-
cially reared freshwater drum specimens is the first to obtain fertilized eggs by manual stimulation with oxytocin.
Subsequently, the sequence and morphological characteristics of developing embryos of freshwater drum were
recorded and described in detail. We believe that our results will enrich the biological data on early development
and provide theoretical guidance for the artificial breeding of freshwater drum. The results showed that all studied
males of the species were sexually mature, while most females were sexually mature after 3 years of artificial cul-
tivation and can spawn more than once during a spawning season. Artificial reproduction could be realized by
means of enhanced cultivation and manual oxytocin stimulation. The spawning duration of freshwater drum was
approximately 27 h (23-24 °C). Mature eggs were slightly yellow with an average diameter of 1.07 mm (SD=
0.04). Newly fertilized eggs of freshwater drum were spherical, pelagic, translucent, and non-adhesive with only
one concentric drop of oil of 0.66 mm (SD = 0.02). There were 2—3 drops of oil of different sizes among fertilized
eggs. The diameter of fertilized egg expanded to 1.41 mm (£ 0.03). The embryonic development of freshwater
drum can be divided into 7 phases and 29 periods, including: disk formation, cleavage, blastocyst, gastrula, neu-
rula, organ formation, and incubation. Eclosion started at 25.5 h post-fertilization when larvae had attained a
length of 2.88 mm (SD = 0.10). The morphologic characters recorded in the study were similar to those of Sciae-
nidae species in general. The diameter of the eggs and the length of the larvae for freshwater drum were larger
than those of other Sciaenidae species such as Miichthys miiuy, Nibea albiflora, N. diacanthus, C. lucidus, and S.
ocellatus and the same as those of P. polyactis. The diameter of the drop of oil was obviously larger than that of
the other Sciaenidae species mentioned above. This study is the first to report the embryonic development charac-
teristics of freshwater drum under artificial culture and manual oxytocin stimulation and will provide basic data
and important references for future implementation of large-scale breeding of the species.
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