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Tab.1 Developmental characteristics of Cheilinus undulatus? x Epinephelus lanceolatus3 hybrid embryos
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Fig. 1 Photos of Cheilinus undulatus x Epinephelus lanceolatus3 from the zygote to the closed period of germ hole (scale bar:
100 pm)

TE -1 SEREON; 1-2.2 2005 1-3. 4 400005 1-4. 8 2005 1-5. 16 4315 1-6. 32 4005 1-7. 64 4301 1-8. ZRELIRIAM; 1-9. FERRH I 1-10.

FIENRWEIT; 1-11. BRI, 1-12. MR 1-13. SEIRIEIA; 1-14. JFUB IR R 1-1S. JEUW I b 0 R 3B BU); 1-16. [ IR g

BIEALIERTI; 1 ahEk; 2. OIS, 3. BLANNE; 4. 735000, 5. ARE; 6. HEIF; 7. HEFL.

L2 RGN, ARG I 2R3 A5F i
TR B A B A, AR 243e =

ARHFGE P 3R BB B Q< Ay B 3 (42.1%) AT 2,
& TF =8B Q< iety 41 BE A S L (91.5%) . =
SO B QxR iU BE A S Y BEALAR.(91.6%) 2RI 24 28

50 HEHERL /2025 4F /55 49 4 /45 2 )



5 iRE REPOATS

B3 (G ER A il PR ) 32 H 3R.(63.2%) 41 it e Ak 3ok
PF, AT P A3 IR AL RN T R 2 BOA B
(ARACTN, (AT 42% + 5%IMEIL AR, 5 R B[ Qx

AV RS (42.1%) M, 5 BA T AR A= 7 ] fig!
LR IR, BA BE— B

2-9

P2 FRFLEA A0 2 BB IR F (LB AR 100 pm)
Fig. 2 Pictures of the blastopore closure stage to the heartbeat phase (scale bar: 100 um)
e 2-1.0 WAL G0 2-20 BREGE BN 2-3. (OB B, 2-4. BR$EIE BUN; 2-5. SRARIRIE 0T, 2-6. WL 800 2-7. OBk, 2-8. i
BERTI; 2-9. R, 1 ahEk; 2. 95%; 3. SRERIRIL; 40 B 5. HR4E; 6. SelRiEk; 7. LS 8. O E; 9. BREE; 10. .

— e ke B AN ] 40288 77 £ 1) 32 A B ELAR AR 25 5%,
AR LAE, FHARPR T REA = A (1 AR,
HAKW T, WSS 0 Qx iy A Bkt S F— 1020 A
M(574 £ 31) pm, /NFRVIS (Lates calcarifer)(574 +
31) umPIRI R BCA T Q)< Ll A Bk ()4 1%
ZHREIN(0.862 7 + 0.031 2) mmi 27, (AR THifih Mugil
cephalus ZHK590(0.316 + 0.007) mm>, —JBAid, AP
1 EARSSRE ARG & B BRI IIRHS, 3R 0 IR 2
B B R R F RS,

TEARSI R, VR R B 808 Q< ¥t £ B fa
3F—ACHE 275 C £ 0.5 CHKESMEET, MLl
JESAY BT[] 24 26 h 21 min,  Bb DR AR 48/ ) fiff £ B 1250,
HE B A% K ) SRR (Acanthopagrus schlegelii) . W i
FEI/NH A (Amphiprion sp.) . KEEHE  (Mystus
macropterus) . HRMMEt (Platax teira) . KIEENIF
fi (Acrossocheilus longipinnis)i B < 45125 30-331
IZAE IR T 5P AR B R L T A B 18 R

{HE L BB AR B KR Wt | 25 804 Bt £ (Q) x5 41 BiE
(T —A . 8 A B (E. fuscoguttatus) T 5
PR . E I 0 (V. albiflora)® 20, X F W)
YU Q<o 1 B0 3 T — ARG U0 LA Rk
AT AR, WSS MaZRINTE 2835 C +
0.65 CHIZKIEZMTR, Hiit 15 h 30 min Sk H 001,
FHLZ R, ABEE ik SR Q< s 41 BE 0. 11K
WG R BKEMET 0.85 C, HA BN KAk
FERT 10 h 51 min, Z9HEK T 70%. 30 H AL T, 0.85 C
AR 25 AN 2 (o [R]— Ffrg K £ 11 32K DR AR 7= A 45
KAk, TTEKIR 27 °C + 0.5 CHISIET, S A5
AT 25 h 40 min SERIRIR & B FIEAL H R4,
XL R, PSR Q< A B ST — U R B I
KL TAAR, MK FACAREEA PR n]
AR T FH AT . SCiAE RR, AR
FAL R RIVE AR L B RE . AHRERY], FEAE
AT, Feeasc s &k B R ] e L ACARN

Marine Sciences / Vol. 49, No. 2 / 2025 51



5 iRE REPOATS

FEACE L, Gl UnfE 252408 fh(Schizothorax wangchiachiiQ)
5581 (Percocypris pingipingid)P3, ¥ A BEAA(Q)F
el AP (N, W5 — LS NER I, —LeAess

CA B AT BB TACACRIREA, Qi (GG (@)= PE A
WEHA.baeri )P0 GRIEE (Q)<ifa [CEF ()24, itk A<
R I U Q< ey A Bt O +— IR IG R B E
TRAAT TR B I IERK B ERZ —.

Haix a2 is A B MR 8 2, R @ f ik

Gk B ot B RE WA IF I Sk iy i AT B 25 5, iR
[l —BH s R A pr 2%, 2k BT A T
5. BN, =86 IE fii(Acrossocheilus yunanen-
sis)B7 | Bk MG FE A (Collichthys lucidus)P® |, 48k
(Scatophagus argus)®®. = F§ MR ( Discogobio yun-
nanensis)* | G5 IRk (Paramisgurnus dabryanus)*!]
S — S o () IR Ji B I A2 D B B o L
HK—3, SR, BELfa(Danio rerio)*> 1A ik #f
2B B, T RE SR R A I S B B i R o B
JEE S FE AT B ISR A Q< Bid A BE A 3
AR R 1 G 30 5 A 2 U ) R e B (G S i
e RN AL G RTINS EE S, REZRE—
HICHE X 47,

4 Zi

AHIETE LRI A T SUR Q< 1 BE AL S
T—REZHRIE AT, BENEFIRDT AT
BB, R BEA Y, SEarT 28 NI LI
BRE ML TR, BOUR A Qx
i RS T — U IR R B R, 5 EAR RN
FHC B A AL B 25, 8 TR B0 o Bt
J& £ Q< i 41 Bt . S — AR IR B R IR R T AL
ARMBEA, 7R Z B ISR R T AE R, R T
AR, R KT I Z LAWK . WAk, AT
e B B 1 Q< B A1 B £ O — AR R A v e
WS R RS, A IRE LX)
X IR FEXS T 24 53 0 2K U SR 28 WP 5E 24 5E 1 Bl
WAL, IR B AR DG AT Y 1 — 2D F 5 4 1 o 2
2%,

2% Hk:

(17 Bk, LR, ZRR0%, 45, A BEAL( Q)< By £1 BE
(O ZRASF MG KA HES) kB I ERERLEZ (D). e
A RLAERE, 2014, 35(5): 135-144.
CHEN Chao, KONG Xiangdi, LI Yanlu, et al. Embryonic
and morphological development in the larva, juvenile, and

(8]

young stages of Epinephelus fuscoguttatus(3)xE. lanceo-
latus(3)[J]. Fisheries Science Progress, 2014, 35(5):
135-144.

R, KRz, BREE, . ZECOHHH(Q )< O B
(TN KT SAFHEL IR S MEZ ). ik BF
5%, 2016, 38(1): 27-35.

WU Shuiqing, ZHENG Leyun, HUANG Zhongchi, et al.
Embryonic and morphological development in larva, juvenile,
and young stages of hybrid grouper(Epinephelus moara
QXE.lanceolatus 3)[J]. Journal of Fisheries Research, 2016,
38(1): 27-35.

FHEZS, TBARME, R, 55 AZIE5E Galectin-8 JEH
5 B K LA AN [) B 258 1 K - A ek T ) 3R 3K e vz ],
AW AR ], 2022, 38(12): 312-323.

FU Weijie, KUANG Jichua, LUO Jun, et al. Gene
cloning of galectin-8 in Epinephelus fuscoguttatus 9 <E.
polyphekadiond and its expression responses under
different of ferulic acid level[J]. Biotechnology Bulle-
tin, 2022, 38(12): 312-323.

XN, Wi, EREE, S5 ZIREEE RN S
BIROHEITH[I]. Wl BFSE, 2023, 45(5): 496-505
LIU Min, XIE Ruitao, WANG Zhuoduo, et al. Analysis
and evaluation of nutritive composition of Epinephelus
fuscoguttatus QxE.polyphekadion 3[J]. Fisheries Re-
search, 2023, 45(5): 496-505.

EARGE, HKME, PRI, 5. RA AR, ARsge
JRBE? KB BR e B LA 3% 18003 53 B Bt B4 0],
KRR, 2023, 47(9): 113-121.

WANG Linna, TIAN Yongsheng, LI Zhentong, et al.
Analysis and quality evaluation of nutritional compo-
nents in the muscle of Epinephelus fuscoguttatus, E.
fuscoguttatusQ* E. tukulad and E. fuscoguttatus9x E.
lanceolatus3[J].
47(9): 113-121.
TEAL, IR, KR4, 55 USRS G RN A R A
ZHHEARPMR[T]. BHETER, 2014, 12(26): 221

HU Yuhua, JI Yanbin, ZHANG Jiaquan, et al. Responses of
parrotfish strains to different parental combinations and

Journal of Fishery Sciences, 2023,

breeding techniques[J]. Science and Technology Information,
2014, 12(26): 221.

WA, WA, XA, A AN R A N T
B K & WMEE[I]. Bt AR, 2018, 8: 78.

XIANG Chengquan, ZENG Rukui, DENG Longjun, et
al. Artificial induction and embryonic development
observation of fine-scaled barb[J]. Modern Agriculture,
2018, 8: 78.

sk, WA, IR, 5 n8a B (Q)x R A
APt () F A TR LT LAEKT]. i,
2014, 36(3): 224-231.

YANG Qiuhua, HUANG Zhongchi, ZHENG Leyun, et
al. Embryonic development and growth of hybrid from

52 TEPERL 1 2025 4 /56 49 3 /55 2 1)



F

report of an outbreak
T food poisoning

1
Jouynal of Tropical Oceanography

the | hybridization of Aginephelus moara(Q) x E.
akdpra(3)[J]. Marine Fisheries, 2014, 36(3): 224-231.
(91 X JCH, BOGHE, 2L\ i 8UR il L iE 2
AJHAEE[T]. PR A AR, 2012, 31(6): 83-89.
OU Youjun, LIAO Guangypng, LI Jia'er. Morphology
anfl histology of the digesti\e tract in Cheilinus undu-
lafus[J]. [ropical Oceanogquy Journal| 2012, 31(6):
83-89.
[10] kB, EZmE, XUAR. J5JE b 8 i SR B
F/ R 2R, 2005(4): 28-29, 37
HANG Hezhen, WANG Aili, LIU Yu. Emergency care
f patients with hump head wrasse poisoning[J]. Rare
Diseases Journal, 2005(4): 28-29, 37.
[11] PBEETE, ¥ FHhH, MEFEL, & —EEYHhIEIVH
). B TR R 2, 2005(6): 74.

i)

Iy

N1

ZHENG Zexuan, XIAO Xiujuan, ZHENG Zehong, et al.
eport on a food poisoning incideni[J]. South Chinag=

Progress in
Fishery Sciences

dvgnces in
Marine Science

[eries Science Progress} 2015, 36(5): 38-
[17] A&, GopiE, FAR, % FHYR
dulatus) 7~ [F] y BR AP B 35 4% 22 #E 1
TERLFUE R, 2013, 31(4): 538-544.
HU Jing, HOU Xinyuan, YIN Shfowu, et al. Genetic
diversity of different geograpflical populations of

(Cheilinus un-

R[]

microsatellite analy-
sis[J]. Marine Science Progres§ 2013, 31(4): 538-545.

[18] #AHE, FF244E, FHAR, . JLUE i mtDNA D-loop
FeoAE S o)), R, 2012, 36(4): 50-56.

HU Jing, QI Xingzhu, YIN Shaowu, et al. The variation
analysis of mtDNA D-loop sequence of Cheilinus un-
dulatus[J]. Marine Science, 2012, 36(4): 50-56.

[19] ik, 31, AR, . WL AR TR Thx
O 07 0 Ko & FH M AT (D). T EERL AR, 2012, 36(5):
109-116.

PENG Yanhui, LUO Jian, YIN Shaowu, et al. Screening

Cheilinus undulatus revealed

Preventive Medicine, 2005(6): 74. Journal of

Fand suitability analysis of microsatellite markers in

[12] 865, J%, Tk, % 5ok SUR B G ) Y] ie

FIRZ IR [J]. 96 B R R (A SRR D), 2018, 36(3):
271-2717.
HAN Bang, ZHOU Zhi, WANG Qian, et al. Effects of
heat stress on the immune function of humphead wrasse
(Cheilinus undulates)[J]. Journal of Hainan University
(Natural Science Edition), 2018, 36(3): 271-277.

[13] B, SEME A0 Xk s f Cypl9ala Ji 8+
BJETE (D). O R K, 2018.

SHAN Lingian. Testosterone and estradiol regulate the
psauoter, of Cypl9ala in humphead wrasse(Cheilinus
undulatesdMI]. Haikou: Hainan University, 2018.

[14] Rk, F A%, HEK T mDNA bl X 1k

SR 4 DA EREAR I 8E 2R TR
KEFFIR (A RBLF /R, 2017, 35(4): 359-365.
LI Yuxin, WANG Xiuying, ZHANG Guoqing. Genetic
diversity and divergence of Cheilinus undulates from
four different geographic populations based on mtDNA
control region[J]. Journal of Hainan University (Natu-
ral Science Edition), 2017, 35(4): 359-365.

[15] ke, EFFHE, Xemt, & BERLIS a5
v Y A A B K BIR (D], K R A, 2016,
43(4): 178-180, 184.

WANG Yongbo, WANG Xiuying, LIU Jinye, et al.

Parasite diseases and their prevention in wild Cheilinus
undulates during the domestication process[J].ﬂ

ies Technology Intelligencd, 2016, 43(4): 178-180, 184.

(6] Wridss, 961, BRE®R, 5. YR M (Cheilinus un-

ulatus) IR JIG & & R OIIEAT 0 L S M2 0], ol

2FHERE, 2015, 36(5): 38-44.

EN Mengmeng, LUO Jian, CHEN Guohua, et al.

Efnbryonic development and morphologic observations

ofy newly-hatched Cheilinus undulatus larvae[J].ﬁ

Fisheries Science and
Technology Information

Cheilinus undulatus[J]. Marine [Sciencd, 2012 _36(S):
109-116. dJSciences

[20] BIICH, KSUH, AL BESUR fh i 41 G 1

A A AL FE AR (0], TR R EE R, 2011, 29(3):
379-385.
LIAO Guangyong, OU Youjun, LI Jia'er. Microstruc-
ture of peripheral blood cell and serum biochemical in-
dices of Cheilinus undulatus[J]. Marine Science Pro-
gress, 2011, 29(3): 379-385.

[21] AWM, FBIE, Wik, 5. B AR afrfE@)m
B & B AR D). K= 3#5H, 2011, 32(4): 8-13.
GUO Renxiang, FU Shuyuan, YANG Wei, et al. Study
on the growth and development of larva, juvenile and
young fish of Epinephelus lanceolatus[]].esuaculture,

2011, 32(4): 8-13. nnal of
mﬂ%%ﬁ,mﬁﬁ,%%ﬁ%fﬁﬁmﬁ@ﬁaﬂ
(O FIRME R E B[], K7=RL2E, 2018, 37(2):
167-173.
MA Guifan, LIU Zhenhua, TIAN Yongsheng, et al.
Embryonic development of hybrid between starry
flounder Platichthys stellatus (?) and stone flounder
Kareius bicoloratus (3)[J]. Aquatic Science, 2018,
37(2): 167-173.

[23] BRAE, BRI, RIRZ, M. 2800 BEf(Q)x ok K
A BE () A TR & B B A K ], WL,
2014, 36(3): 224-231.

YANG Qiuhua, HUANG Zhongchi, ZHENG Leyun, et
al. Embryonic development and growth of hybrid from

the hybridization of Eginephelus moara(?) x E.
akaara(3)[J]. Marine Fisheries, 2014, 36(3): 224-231.

[24] H&EE, WE, fHE K, & 0B GRIRE Qi
I8 ) A ite 1G5 A9 A TS0 S IR iR & & HE (]
R MFPER 2244, 2022, 37(5): 764-774.

Marine Sciences / Vol. 49, No. 2 / 2025 53


Cong
矩形

Cong
注释框
D

Cong
矩形

Cong
注释框
Journal of Tropical Oceanography

Cong
矩形

Cong
注释框
Advances in Marine Science

Cong
矩形

Cong
注释框
Fisheries Science and Technology Information

Cong
矩形

Cong
注释框
Progress in Fishery Sciences

Cong
铅笔

Cong
铅笔

Cong
矩形

Cong
注释框
A report of an outbreak of food poisoning

Cong
注释框
Journal of

Cong
矩形

Cong
注释框
Sciences

Cong
注释框
Jounnal of 


[25]

[26]

[27]

[28]

[29]

[30]

[32]

54

5 iRE REPOATS

XIAO Xinxin, LUO Xiaonian, FU Xianfei, et al. Artifi-
cial reproduction and embryonic development of hybrid
sturgeon (Huso dauricus@xAcipenser schrenckiid) and
Amur sturgeon A.schrenckii[J]. Journal of Dalian
Ocean University, 2022, 37(5): 764-774.

WRZT, Ty, R, % REG@RERLE
FEHE R[], TLaRg B %, 2021, 49(17): 45-52.
CHEN Junping, SHEN Fangfang, WU Huihui, et al.
Research progress of China's fish embryonic develop-
ment[J]. Jiangsu Agricultural Science, 2021, 49(17):
45-52.

JAREZS, B, BHM, 55 RWGTIRIG L E MG
KA ML KL, 2020, 7(1): 58-68.

ZHOU Shengjie, HU Jing, YANG Qibin, et al. Obser-
vation on embryonic development and postembryonic
development of Lates calcarifer[J]. Open Journal of
Fisheries Research, 2020, 7(1): 58-68.

TR, R, PRl . OREN QA KA
(Epinephelus moara)(Q)x 1 ¥ 1 Bt 4 (Epinephelus
septemfasciatus)(3) 2438 F1 o[ & & FAT-f36 1 5
W [J]. ¥l Bh24 3k, 2014, 35(5): 109-114.

YU Huanhuan, LI Yanlu, CHEN Chao, et al. The ef-
fects of temperature on the embryonic development and
the larval activity of F1 Epinephelus moara(Q)*E.
septemfasciatus(3)[J]. Fisheries Science
2014, 35(5): 109-114.

CAMILLE A L, BJARNI K K, SKULI S. The importance
of egg size and egg energy density for early sizepatterns

Progress,

and performance of Arctic charr Salvelinus alpinus[J].
Aquaculture Research, 2016, 47(4): 1100-1111.

BOBE J, LABBE C. Egg and sperm quality in fish[J].
General & Comparative Endocrinology, 2010, 165(3):
535-548.

T, W, 2T, S BUR S EV/N ARG
FAf HE A B L FIER]. K7 B2, 2024,
20(2): 73-82.

TAN Zeyu, LI Tao, JIANG Jingzhe, et al. Observation
of embryo and morphological development of larval,
juvenile and young speckled snowmark clownfish
(Amphiprion sp.)[J]. Southern Aquatic Science, 2024,
20(2): 73-82.

BREE AR, ROKA, RO, S5 g MR G K A7 HE
KEMEE]. BT REE, 2023, 19(6): 60-70.
CHEN Siqi, ZHU Yongjiu, WU Xingbing, et al. Mor-
phological development of embryos and larvae of Mystus
macropterus[J]. Southern Aquatic Science, 2023, 19(6):
60-70.

XIS, AR, w7, 4. Rl RIRIG A H
FAFHEAITE AWML [I]. M /K77 R, 2022, 18(4):
103-111.

LIU Mingjian, GUO Huayang, GAO Jie, et al. Embry-

[33]

[34]

[36]

[37]

[39]

[40]

onic development and morphological characteristics of
larvae andjuvenile of Platax teira[J]. Southern Aquatic
Science, 2022, 18(4): 103-111.

T EW, K, B, & KEEEE fi(Acrossocheilus
longipinnis) N\ T. B FE A & T W5 [I]. ™6 K™=
B2, 2024, 20(2): 63-72.

WANG Yuesong, XU Lin, YANG Yang, et al. Study on
artificial propagation and early development of Acros-
socheilus longipinnis[J]. Southern Aquatic Science,
2024, 20(2): 63-72.

iR, Em, XIMACE, 5. Bl A N T ¥
FH MG R BRG], [ ARETERAA4R, 2008, 31(4):
36-40.

ZHANG Haifa, WANG Yunxin, LIU Fuyongzhong, et
al. Studies on artificial propagation and embryonic de-
velopment of Epinephelus lanceolatus[J]. Journal of
Guangdong Ocean University, 2008, 31(4): 36-40.
WV, BREE, TTEDY, 5. RARIE G S iR F1AR
AR B e A TSR], RETTK 7 RREE, 2018, 14(6):
66-73.

YANG Yang, CHEN Yao, WAN Yufang, et al. Embryonic,
larval and juvenile development of hybrid between Schiz-
othorax wangchiachii and Percocypris pingipingilJ].
Southern Aquatic Science, 2018, 14(6): 66-73.

R, B, BHE4E, % ke Acipenser
schrenckii QxVE{AFI AT A baeri 3H3EFRIENG %
HHOWEE]. KAk, 2017, 30(5): 18-22.

FU Jiaqi, NIE Zhulan, LUO Xiuhua, et al. Embryonic
development of hybrid F1 of amur sturgeon Acipenser
schrenckii @ siberian sturgeon A4.baeri J[J]. Journal
of Aquaculture, 2017, 30(5): 18-22.

AR, MR, fKkiE, 5. mEDUR A AT EH
FEIG % D). A= BHE AR, 2017, 44(2): 69-72.
HUA Zexiang, CHEN Jun, SHI Yonglun, et al. Artificial
breeding and embryonic development of Yunnan
light-lipped fish[J]. Fisheries Technology Intelligence,
2017, 44(2): 69-72.

KB, AR, HRHE, 55, BCk MR aIRIG & 7 M
AT ASWEL[T]. W, 2018, 40(6): 691-702.
LIU Junguo, SONG Wei, JIANG Keji, et al. Observa-
tion of embryonic development and larval morpholoy
of Collichthys Lucidus[J]. Marine Fisheries, 2018,
40(6): 691-702.

TRE e, TAHE, WOKTE, S MR IRIE & e
AT MR KT ML), LR R #2441, 2016,
43(5): 716-721.

XU Jiabo, SHI Yonghai, XIE Yongde, et al. Embryonic
development and post-embryonic development of gold
money fish in pond cultivation[J]. Journal of Anhui
Agricultural University, 2016, 43(5): 716-721.

JaTE, AR, XPEE, & KT amatititG e s

TEPERL 1 2025 4 /56 49 3 /55 2 1)



WRIRE REPORTS

WIEIFE[]. ST B EL, 2018, 42(15): 192-195, 245, I sphere Bt HEYE A AL2EWF9E[0]. MR, 2019,

ZHOU Yan, PU Decheng, DENG Xingxing, et al. Prelimi- 41(1): 53-64.

nary study on embryonic development of Yunnan pangasius CHEN Yi, HU Ruiqin, RAN Haoyu, et al. Analyses of

in the Daning River[J]. Journal of Heilongjiang Animal proteomic profile at the embryonic developmental

Husbandry and Veterinary, 2018, 42(15): 192-195, 245. sphere stage of Danio rerio embryos[J]. Marine Fish-
[41] B, 24, 26K, 5. SRR E U0 eries, 2019, 41(1): 53-64.

ZE[I]. TLTGAK R, 2016(5): 6-7. [43] Wik, &k BETh RIS & B R A WA D],

LIAO Yaming, PENG Kou, YAN Youshui, et al. Embry- R R4 (F AR PR, 2004(2): 50-53.

onic development of Taiwanese mudfish[J]. Journal of LIU Ailian, CAO Gengsheng. Study on the early stage

Jiangxi Aquatic Science and Technology, 2016(5): 6-7. embryonic growth of zebrafish[J]. Journal of Henan
[42] BRifs, %, MG, 45 SRR E R F % University (Natural Science Edition), 2004(2): 50-53.

Development of female humphead wrasse? x male giant
grouperd hybrid embryos

ZHOU Shengjie' %345 MA Zhenhua' 2345 TANG Xianming®, WU Qiaer?,
HU Jing" 2345 YANG Rui" 2 45, DAI Shiming® 2345

(1. Sanya Tropical Fisheries Research Institute, Sanya 572018, China; 2. Key Laboratory of Efficient Utilization
and Processing of Marine Fishery Resources of Hainan Province, Sanya 572018, China; 3. South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China; 4. Hainan
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Abstract: This experiment aimed to artificially extract eggs from a female humphead wrasse (Cheilinus undulatus)
and the sperm from a male giant grouper (Epinephelus lanceolatus), conduct artificial fertilization, and observe as well
as describe the development process and characteristics of the hybrid embryos. The characteristics of each develop-
mental stage were observed and recorded using an optical microscope. The study found that at a water temperature of
27.5°C +0.5C, the diameter of the fertilized eggs was 574 + 31 pum; hatching took 26 h and 21 min to start. The em-
bryonic developmental characteristics of the hybrid embryos were the same as those of other bony fish species. The
embryonic development process was divided into seven stages: fertilized egg, cleavage, blastula, gastrula, neurula,
organ formation, and hatching membrane. The mid-late stage of the original intestine embryo overlapped significantly
with the early-middle stage of the neural embryo, causing confusion and making it difficult to distinguish. These study
results indicate that the developmental time of the hybrid embryos was longer, deviating from the normal develop-
mental time pattern related to diameter and size, which is unique. The developmental time of the hybrid embryos was
longer than those of the parent species, indicating an extension influenced by hybridization. It is more similar to that of

the male parent, suggesting a marked influence of the male parent on the developmental speed.

(ALt BT H)
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