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R# %, @8 (Cyprinus carpio var. jian)j2: & [H 57
PR F RS — A, Az S, M
= (Carassius auratus) . Wz 8955 5 Fh gl AH 4k £
B oRM, WK A B AR AR X e . B
Hr, B NSRRI T AR B T R 0 A B £ 2% A8
A = 8CA B (Epinephelus moara) (9)* IR &,
A BEf(E. akaara)(3)? . = 8CA B Q)<L A
BEF1L(E. septemfasciatus)(3)® . 75 s A1 BEA (D)< R}
WA B (E. coioides)(Q)'. 2 #& 41 B ff1 (E.
marginatus)( Q)7 i A1 B (E. aeneus)(3) . ki,
A B (E. fuscoguttatus) (Q)x35 /KA1 B (E.
polyphekadion) (&) ¥, F5 15 A BEAL(Q)<#Hr 1 BE
i (E. lanceolatus) ()", VLS 7804 BE£f(Q)x ik
WAaRAEO, AARAMERM T/ESEE T
filh, BARIAT T 2R A BI85, HKR
ZRARACH A BT TS AL B R A
M, Tk T REEE A, RALBURAH
HunkR s AR A (Qx B A A ERE
BRI A B0 . = 80A B0 (Q) =< A 3
(OEAZ T AR T T A,

AR A ETFREEN - HAERK
DL FREH I 58 F i f, HBEAR = 80A B
A A E i A BEAAJE] & T 8912 H (Perciformes) . fif
Bl (Serranidae) . A Bl J& (Epinephelus). =204
BE 045 R B BE Bl B, A BEOK 2 S
FLpmtEEE . HA . hEMEEEY., =4
A B0 R AR R EESE, (AR o 80 B AR KR
g, HEFEIE R . G R, WEZ,
A% = 80A BEA R T L E B He i R xE"
e A0 B AR SRR e B B IR AT B, S 0 Rl
IR —F, BB AR ZRR, FESME
R WY, DL Srh [ R T R A
BEf AR, BAMRAKMFRHER". =k
ARAES T REARNI R, BAERERE
P WHE MRS, BHET, X = e By
5T E2AH A UG & & AT HEL) g 28
MEEU | e zr AR AR AR i v AR AR AR AR
e T3 VR AL RN A T, SR = e A
BE 1 A R S R OE R AT R4 B IR
W, KRN = AR anERS zaca s
K Bk e N0 A B o ) A K PEREHEAT T XL, R
A1 B 58 e AR KL SEAERAIR I i, e
AN T & W =S K I 7 P
HARAMAE
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1 MRS A
Ll BEARBS5ZYAREREIET

S #ew A B = 800 BRI T L
RICM B AR HIRAE, H, marf Bt
W S f0 R BB M9 2.0~8.5 kg, Ml SE £ 4K TR
$13.0~10.0 kg, HEH KN E ZEKIE25~26 °C,
AR 15~16 °C, HE®REN12E/Mm, ¥ a
BE £ i 2 £0 4K BB R 40.0~90.0 kg, B E KR
HE KR 28~30 °C, A FKiR23~24°C, HiH
WREON03E /M’ BRI S | R
WG DU, PRBRET 1A H #EATE SR Ak, R AR
1K, FEME R AR B 192.0%~5.0%, HARE &
AR E— R E AL, $R0.5 h/E I H S
AR, DARIEK B E B . R E R
TEAKEET , BRIGF K R 8~151 1 B it AR
f7K, NH;-N<0.15 mg/L, NO,-N<0.02 mg/L,
COD<2 mg/L, SS<10 mg/L, pHN7.5~8.2,
DO% /8 mg/L, hFEE28~30,

1.2 ZYARES5ZEARERAFET

B AT Bl A B A0 5 = 80 B0 1Y) B 2
W, PR BN A B S 2 80 BE A £ ORG
W, FFELS-3""FIMPRS!" i B W k47 18 v A%
17, BIAETIE, R R E T37°C
IRV TP S TR AR R Y A BRE £ RS VR A
P HFRBE(20 mg/LT A ly), 8 THli+5 5 ko x) 2%
0335 LA 13

TEEGH T, HREHEK. 2R, &F
BB B R 2 B0 BE A R AT, IR
JHHCG 5 LHRH-A (¥ i 7 U i 8 & il i A R A
A 4277y, HCGH|H #)240~370 1U/kg, LHRH-
AR 25 7~13 TU/kg, LATE 51 FH A= B AR 7K e il
T ST T b i B, M R — RPE T, MEfR
T o M) — 2. TSR = 8oh B
TR T A SR ROAR N, R i B 1k
By A B A0 i Ak SR 5

MEF= IR AN B R 2948 h, ER48WE, =
S ] AR G TR A, R
A S ARl , & BE T B R K R A
AT AT NToRBE, RATEANTEKE, KT
SO AR (L) A1 2 500, fnEK S ##E 15 min
A, SRIGIEVEZRE O, ¥ LiFoRE, & T
B A O B 3 N AL AR, e <. B K PR AL .
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KGR B — I Z M 22 B 7 5, e RGP
LHARRRE, JFRITRRS . n8lha Mg
THROARMPZE I nSCARORER, %
WHRMAK T 5 o 80A B2 LM
AR ARR, REAZKEWERE EREMSE T
TZRER, REE24 WEF MG IER AR
R, WA RARARE R8N, a8 ARaR
R34 WAL LI KB B K25 °C, $h ) 28~30,
pH}7.5~8.2, ¥ f#4H8 mg/L.
1.3 ZUANEMoLANEEMES

B Bl 5 7 e A0 BE A 2R DI AE K IR25 °C
AL R 29 035 h, 7E3ZAE25 hith ¥ 52 K o ik
TEK AR A i B 10 min, HX EVEEIAE 2 %A 25 m’
KARE b, A bR R ahe.s g/em®, 7
oK . TR S, DN )
W22 d, IR AT B — S /NER EE DL K €
P CRE, R O BRI SE R, 8 R
ZKG OAE S FF T ERE IS B OGRS
Wk, HEERME3d, ZEHREsRH, 16 dE%h
Fo W B, 40 dfF b R ) BBA, 60 dIE
TF AR P R A ORI RL . BB R e S
W IR, T AR RO, R RS
B Bt A R 0 R0 A 195 5 R R 2 TR Y B R
R EL, B R KRR TNk, B
FHOPRAR, BMORET L SY/dig 2 2~31k A,
— R R IR,

mnE AWM S s ARaEERKRE TSR
L, B THEEERISEKRERGZESR, SHH
KR E /N %, s58 KM, Nkt
T B, YA /N o 1/3 B 2 3 47 0
4y, AT RLTE AR H K i AR b AR A KT St e 3 Y
PEAT R 43, PR IRt £ BLAS AT, A R T AR
AR A DL R H R A L, 4R A Y BTSSR
LR R, BRARA . & ass, 7
O AR B, — BB EOR
14 ZzhEAMBEZYARGBRELEANE
RABE KT

F201 74 76 3 M B 3 K = A IR A "l ik AT =
QAR S w e A B KT R . EH
W40 dE AT, XTSI R8N s R ARA R RS
N BECAR AR RMATE LRI, HEANER
BRI NS FL Y —, BAR R ES00
R R g, I DR R

BHE. BRAMIR, #EE KRR ER2.0%~
5.0%, HEJFO0.5 hilkiTHETS , I K =34 K 8~
15 F WARFR 24 h, A N8 mg/L, ik
FrIRIRERY H B4 3,

1.5 ZhAMES5%IBEANEE KT

20164F, BBk 0 G BE 1037 K B i Vg e A
XA R A BRA T A, M B KA
BRA R AT S8R, 754 K $8.0~10.0 cm
i, 5 R RERAK (14 2 e A BE a4 X L 35 5 S
5, HHEEMNE L,

1.6 ERMRMBTR R

XF oAy s 8ca s an R xT
T A5 B 10 a1k = T8 A1 B A0 5 = 80 Bt A
R 2K e Ak, J5 S SR,
B[] 255 5 S 45~245 H %, DU i dss & 1,
01 RN, T R R 2D BRI MIS222 (40~
80 mg/L)#EA7 kAR, /DXt BRI AT . =
AR R A K150 H IS8 R R B
By, IHEAMIER, X Tskaia 585k
TeRRG BEfa AR H, kA L, A AR 1A
W 1R, Z )5 B R ORI, B ) B 2 2~13
Hi#.
1.7 BT

FH SPSSHR A4 XoF 38 B K4l i2F A7 B K 3Ry 22
43 #7 (One-Way ANOVA), Xt AR & (8] L Kb
T 1) 198 B0 SR FH /)N B W 25 0k 16 AT 2 LA,
B VA Y08 45 1 22 (mean+SD) £ 7/~ ,  P<0.05%
ANEAEESES, MNTaRARMGS 80A 5
iR R L PR R DG R Y AR K il 2k R R eR AR
BRI -

2 4R

21 ZRANBRXZFYFERRAZHERRLEBER

) FH 4 T P 5 A B £ 5 28 S Ml o 0
BEEATA4RE, ALK R284, H #3405
I R R (A G5 R 5 756), 4#~106#K 55
42K R MR R (AS 785), 11#~26# K55 M4
K FER R (RAG6 457), 27#. 28# 1945 IV 412K [
MIZ R (LA 932), LA, BEACSKIEAFE, H
ZRG I A A TR o 3k 440 2 R Ml % R -3 %
K A3 90 56.7%+4.7% . 38.0%+29.7%. 58.3%*
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Fig. 1 The fertility rate and normal development rate of embryo of 28 Yunlong grouper families

Above the bars, different letter superscripts mean significant difference (P<0.05); the same below

22 mhARBXAFERRXABRREE

Gt 728wl B R KR T
EMEIEAE O, 2 i m e 5 HEERIE, 4
3INR R BRI R 20.0%, 505 0124, 18#,
204, BWHHEMALFMER; ASTERNEIE
H410.0%~20.0%, ZFHIN 14, 17#, 19%, 22#.,
28#, BT 284K R NE VA LMK RN, HA
BB MA LR E R T 200K R M HIE
FH0~10.0%, 28K RP AN K RNMIE R H
F10.0%, KEBFERZMLT10.0%, 28K AT
B %0 8.3%+0.9% (K12, [El3),

FERFEEF R R AR, 55 1V 412 R i
KARZKHR . EWRERS, H2THE REIE R
i, 28#F RWIE R N 17.0%+0.8%, 5 I 21 [F
MR ZRIEHEEBRSWIERES, BAFKRNE
Wi RAAE R RN 22 R, FHAAEINE0.8%+0.1%,
1544.7%+0. 1% EIE R, 51 . T4 RIME
REARZHRFR . EWHRKE R, H2HEE
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W, WP RRIE A0,

23 ZRARERARBERXFZFERKARE
FKXTEE

HEn AR RZAERKIN0H B, B4
REATHEHLBE LSO, BILPkik1 40082 fh,
==y A G R NI T N o SN N [ =1 3
AfEMR, B TE N (43.443.7)~(67.3+3.8) g,
S A (55.1+6.4) g, KL FH M (13.7+0.8)~
(16.120.7) cm, “FHJ{H }(14.9+0.7) cm, K 75 [l
F1(11.3+0.6)~(13.1£0.5) cm, ~FHI{E 4 (12.2+0.5) cm,
1A 5 Y5 B K (3.7+0.2)~(4.4+0.3) cm, “FHIME N
(4.0£0.2) cm. 281> = oA BE A0 58 & (A7 AE I B 1Y
ERKER, EREIER OB E A KRS
FERML6M5, &K 1245, WK m1.205, *t
N R AWM RSB IEITZH LR, 281K
R IR A KRy A4, 13 ~THE R M T
HAh R R A K E R I P(P<0.05), 8~ITHE ZAK
ORI HL(P<0.05), 18~24#% &4 K B R K18
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Fig.2 The deformity rate of 28 Yunlong grouper families

B3 zrAMarBRiasERER
(FHER R (o)Al L1 s (o) IE# AT
Fig. 3 The deformed fish and the normal fish of
the Yunlong grouper

(a) vertebral deformity; (b) axillary deformity; (c) normal

(P<0.05), 25~28#5¢ Z K Ml i 18 (P<0.05)(X14)
BR8N AR K R ARG A 25,
HEmE., 2Kk, kkadg—s, BHEEA
BERREMNRER, Heak, AKEHEK. m
e AEfbEHRSe K KEKA—-8, MAESA
BRERK ., KRR, LIRS/, GRE
R ImA KA, BB/ NeRK . RKIE R, H

B, R R R Sy fi R B, 4 Bl A
B AL A A2 28 72 AR 1 40 2 R i 58 &R A 1 R T
ZHWESRE R, LAS 756, 57857415
T4, TA¥RERRAEKRRP<0.05), L4
6 45774 B 5 AL [ L 5 &R Ik 2 (P<0.05), &L
A 8 93277 £ (55 IV 2H 2 ] I 58 2R 18 (P<0.05) (% 1)
R\ LS REAKRTE—F, 2KLERL
ARG OR, A5 785, 6 45728 R NS
. MARBERREKE KRR P<0.05), &
5756, 8932/ A 1 . VERIBRRKRZ
(P<0.05), 1AK ZE gt R F 2K —FEE4).

24 ZRAHESTYUAHEE KR

238200 A XT L FRAE LR, = e A BT
¥4 K (4.340.4) om¥ K 5 (26.7+1.8) cm, -1y
KK 1 (3.440.4) em¥ K 3(22.5+1.7) cm, FH#I4K
J5 i R (1.3£0.4) gif 551 (316.7£57.3) g (B15)s =
U7 BEAOSF 4 Kl (3.6£0.3) emif K 3 (20.1+
1.5) cm, “EXIEK H1(3.0£0.3) cmi K 5] (16.8+
1.3) cm, “FHAK 5 H(0.7£0.3) gt & (123.2+
30.2) g0 =B ABEAAERK R & SUa B,
F24SH IR, = oA Bt (R R B 8o B fa
KR 2.60%, &K A13M, KK N3G, 1E
190 H &I, K5 2 Jo A1 BE 5 2 80 B b 47 L
B, K/NZESWE, RAHLLEG6).

FEAS~245 H S XT b5, KM= kA
B R AR AT LLGr 2B B, 7E45~115 H B By
B, nhammpyer ., KK, miik
R KBS E116~245H M B, Haek
R R ARG, AR, AR a4 K R AR
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1010 Ko R 3%
75 [aa 170 aa, g2
20 T’a’abbb 165 f Wl 2 b
NolTTRl 16.0 be T
- 65 cc C C d c
nofb 60 H cdd g 4 E‘% 15.5 d d eTdd cdC ; d
e deccee &0 15.0
W 2 55 ee .. S g .o
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E4 28N =hARERFAEKEZNOREEKIEIRITEL
Fig. 4 Comparison of growth index in 110 days of 28 Yunlong grouper families
R1 NMREFEBRREAMMIRE, K. K. FSEHERER
Tab.1 Progeny test value of 4 sires by body weight, total length, body length,
body height of half-sib family of Yunlong grouper
KA [ R R AL SRR A JEAAR /g JERAK/em Ja K /em JaA Ak /em
sire half-sib family number no. body weight total length body length body height
5756(1) 3 150 58.147.4° 14.5+0.9° 11.9+0.1° 43
5785(1) 7 350 59.5+15.7° 14.7+1.2° 12.1* 4.4
6 457(11T) 16 800 53.4+8.5° 14.8+0.9° 12.2+0.1° 4,0£0.4°
8932(1V) 2 100 48.749.1° 14.4+1.1° 11.7+0.1° 3.740.3
e FSIAE/NG FREOR YRR < LR 2 1 2 57 (P<0.05)
Notes: in the same column, different letters indicates that the traits have significant differences (P<0.05)
o MEEFTRUE 1, e ARaTE4AS~1ISHIERT et KB By Sl R KA 55w irid

BEZEREMRERK ., KK, MAESHBEZE,

EREM KA, Wz EaRanAERA
FEEME, Tz S0 B AR A S AN R I

25 ZRARESZYARENE KL

ia I Excel e 5 7 bR AU 7 =aL "X 45~245 H
Wakaia s ssaiantERKETIES
538 = A B AR R w=0.039 2L (R 2(
0.9869), & Fiuln, K5k ERLA 2EM
K (P<0.05), Hhb=2.8912, /NF3, =mlfist
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nle AR ARG H R OC RS 1
SERMR . mEA R AR R AN W=0.025 5

L*”"%(R*=0.990 8),

S PR Y, WRKSHERERA

B E A LM (P<0.05), Hdb3, =i AarElt

BB Ko AR,

26 ZAANMEBEELLEAN &S KT
Xt 2 J A1 BE A 'ﬁfé\ﬁzmﬁaﬁfﬁuxﬁtt%ﬁa

A8 A A PR A BTG AR AT

A Hy 3R z%EﬁI@ﬁi{ﬁ%ﬁw.z%, 121:
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—— AR AK  total length of Yunlong grouper

30 1 o Zhmmmkk body length of Yunlong grouper 1 400
—e— = ABHORFE  body weight of Yunlong grouper
-+ - ZYCABEM ALK  total length of E. moara 1 350
25 - BEARARK  body length of E. moara
- ZOCAPEART R body weight of E. moara 1 300
20
4 250 =
g - 20750
se .0 A wT g 2
B 215 200 2 2
e I s R B S £3
150 ©
10 3
______ = 11100
5 &
1 50
0 o—=8=4 . - - - - . - — 0
45 65 85 105 125 145 165 185 205 225 245
A KR Hd
growth days

5 ZTRAHESZYARE45-245HREKIIEE

Fig. 5 Comparison of growth nature of Yunlong grouper and E. moara from 45 to 245 days

wrTap e
U R R A

El6 19U ARE@@SELABE D)L
Fig. 6 Comparison of E. moara (a) and
Yunlong grouper (b) in 190 days

JB i 450.0~1 250.0 g, “F34(700.0£247.2) g,
2K HM31.0~42.5 cm, F3 K (35.3+4.1) cm, B E
Je B B £ 5558 BTG 6 R 93.2%~94.5%, AT
41300.0~850.0 g, F¥4(550.0£224.8) g, KN
26.5~37.0 cm, 1) 4(28.6£3.5) cm, = i A7 BEA
R ECREB AR A, EI3ARE, =
Jo A B A0 R BT R B BR e I A BE AR 1345, 4
K265, wH, AHXF TR e A BE
= e A B A0 2R T A TS R (B 7).

3 TR
3 ZEANERENEKER
RZHA R ZHR R . IEW LT REWIE

SRR LA T B[R] A R 2 B OB R AT 242 28 1
AlATE L R AR RSB DL R BME T AR, BEAT T
V233 HE SR . IR A B S = 80A BE
24 ACF I Z ARG % LR | WIE 255 51 R
87.3%. 91.6%H19.5%, WML vl LAIE# 4552k
5k, PR G BT A S R T
KV EEE (Salmo salar) 5 HEY: 77 IR 8% (Squalioba-
rbus curriculus)f 42 35 F, &% & 2] & IR 99 Ay bRy
13.9%~18.0%, ST & & BIHE 0 ] i) HG DB
W, I e Wy s 3 s A 1.8%, BRI
B M A IRAR . BARKG A58 4 A BRI T
T B0 AT 2RGS0 w] LRI BE = 58 4 A ) T A5
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Fig. 7 Comparison of growth between Yunlong grouper and Zhenzhulongdan grouper
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Growth characteristics and comparative analysis of Yunlong grouper with
Epinephelus moara and Zhenzhulongdan grouper

LI Zhentong ', TIAN Yongsheng ¥, TANG Jiang ’, CHENG Meiling !, MA Wenhui ’,
PANG Zunfang°, LI Wensheng®, LIU Jiangchun®, WANG Xiaomei’, ZHAI Jieming ’
(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs;
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China,
3. Laboratory for Marine Fisheries Science and Food Production Processes,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266200, China;
4. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China;
5. Mingbo Aquatic Co., Ltd., Laizhou 261400, China)

Abstract: We analyzed the growth characteristics of the hybrids named Yunlong grouper, derived from
Epinephelus moara and E. lanceolatus, and in this paper, we conducted the comparison of the growth
characteristics among three groupers, including Yunlong grouper, E.moara and the Zhenzhulongdan grouper,
which were cultivated in the factory condition. After establishing the family of two kinds of grouper, we were
investigate the fertilization rate, normal development rate and malformation rate of Yunlong grouper, and
measured the growth characteristics of Yunlong grouper and E. moara during 45-245 days. At the same time, we
counted the growth index and survival rates of the Yunlong grouper and Zhenzhulongdan grouper during 2-13
month after hatching, and counted the survival rate in 13 months. We adopted One-Way ANOVA and Multiple
Comparative Analysis to compared the growth characteristics, and fitted the growth model by Excel software. The
results show that the average fertility rate, normal development rate, deformity rate of Yunlong grouper was
55.5%+26.7%, 33.9%+23.6%, 8.3%+0.9%, respectively. Until 245 days old, the body weight and body length
of Yunlong grouper was (316.7£57.3) g, (22.5+1.7) cm, respectively, About E. moara, measured length (16.8+
1.3) cm, weight (123.2430.2) g. Yunlong grouper grew faster than E. moara, the body weight of Yunlong grouper
was as 2.6 times as E. moara’s, and the body length was about 1.3 times. The growth curve of Yunlong grouper
during 45-245 days old was W=0.039 2L>*"' *(R’=0.986 9), which reveals that Yunlong grouper was at allometric
growth state in this phase, E. moara’s growth curve was #=0.025 5L**'® (R’=0.990 8), which reveals that it was in
Isogony growth pattern in this phase; after 12 months contrast cultivation between Yunlong grouper and
Zhenzhulongdan grouper, the result reveals that the survival rate of Yunlong grouper was 97.2%, while Zhenzhu-
longdan grouper’s was 93.2%-94%, and the body weight and total length of Yunlong grouper was (700.0+247.2) g,
(35.3+£4.1) cm, respectively. However, the Zhenzhulongdan grouper’s was (28.6+3.5) cm, (550.0£224.8) g,
Yunlong grouper’s weight is 1.3 times the weight of Zhenzhulongdan grouper with 1.2 times total length. The
result of this study reveals that E. moara (Q) XE. lanceolatus (3) is a ideal hybrid combination, and Yunlong
grouper has the advantages of fast growth, low deformity rate, and high survival rate, providing the basis for the

study of heterosis, and providing scientific basis for the promotion of Yunlong grouper.

Key words: Epinephelus moara; Epinephelus lanceolatus; Yunlong grouper; Zhenzhulongdan grouper; growth
characteristics
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