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)N IRV R 2E K = 2 Bt R Fp - TR S 3
B AT BN BB I A8 3ARHE A, AR (T 7K A B A Fy
VP A R LS A PR A BB AL . 48 A B R
AR R 11~14 kg, Tf 7K A BE A0 2% £0 0K 5T &
5~7 kg WEMESE A FHRFRAEE KM, A
K

A= S5m0 201646, TEMGRA
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R RS H AR AT 3 BEfZ GO0 . 2 HG
B 7E £h BE 3 1A 1 AR 7K 9% L0 A 2 97 B i 2522 °C,
SR J5 T 150 E 0 48 5 B 7 IR 4T 6. R A A2
RS A MRS, 248 hidiE) &
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Jo P T 0 AL K A 5 R T 4% Y Y K AR R B
SR I W 52 K DB AE 25 FLS00 L, JEH A HEK
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12~30 H #% 53 dBCHE o HURE A [H] 2 24 M | 7
8:3045 47, M F i hBEVLIE10E ., B
DU 0 T A TE AR B, o T RO (L i R
KoL AT ROE, 120480 I0A & . 766
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W, XF130AF . MEMMRFIWes, 45 R BR, 1
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T1 TRLXEMBARAHEFHEBRLER, BRRRIHNERHE
Tab.1 The degree of digestive tract fullness, feeding incidence and satiation rate of

hybrid grouper larvae and juvenile

F#/d 4 K/mm R WHALIEE/E  degree of fullness 5 2% e,
days after hatch total length sample number 0% 1% 2% 3 A% feeding incidence satiation rate
3 2.53+0.06 10 6 4 0 0 0 40 0
4 2.65+0.05 10 0 5 2 3 0 100 30
5 2.74+0.09 10 0 2 5 3 0 100 30
6 2.92+0.05 10 0 2 4 4 0 100 40
8 3.28+0.06 10 0 1 5 4 0 100 40
10 3.69+0.06 10 0 2 3 5 0 100 50
12 4.96+0.07 10 0 0 3 6 1 100 70
15 6.57+0.18 10 0 0 2 5 3 100 80
18 9.64+0.12 10 0 0 2 4 4 100 80
21 13.50+0.24 10 0 0 2 4 4 100 80
24 16.22+0.45 10 0 0 2 4 4 100 80
27 21.55+0.62 10 0 0 1 5 4 100 90
30 25.75+0.54 10 0 0 1 4 5 100 90
it total 130 6 16 32 51 25 95.38" 58.46°

o ONFIE
Notes: * indicates mean value

xR AXAREFHENERENBHERY

Tab.2 Feeding amount and fullness coefficient of stomach of hybrid grouper larvae and juvenile

FIE R R/ average feeding amount

Hi#d/d A #/mg By = PR B E/mg L R %
days after hatch  body weight ~ sample number £ H eI S REN feed intake  fullness coefficient of stomach
Rotifer  Copepod larvae Copepod adult

3 0.19 10 0.6 - - 0.002 0.95

4 0.25 10 5.6 0.1 - 0.017 6.92

5 0.52 10 11.9 4.5 - 0.058 11.19

6 0.87 10 13.2 9.2 - 0.086 9.84

8 1.22 10 52 14.6 - 0.089 7.26

10 1.96 10 0.2 11.5 33 0.174 8.86

12 247 10 0.2 6.5 7 0.278 11.26

15 3.59 10 - 1.5 9.6 0.344 9.57

18 11.46 10 - 1.2 18.8 0.664 5.79

21 22.50+5.75 10 - 0.3 38.2 1.339 5.95

24 43.41+£8.91 10 - 1.8 71.8 2.522 5.81

27 99.19+5.69 10 - 3 105.3 3.701 3.73

30 166.75+7.28 10 - 1.1 161.6 5.662 3.40
R ARRI
Notes: “—” indicates not found
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1 RAXANHEF. HEERENMBFREMNMEXN
Fig.1 Dependence relation of feed intake with body

weight of the larva and juvenile of hybrid grouper

24 1 IS HE £h1 A 4 £ 15 1) RS AL R IR 0B A0 5, 4%
REIR, SHEMF AR H0.5 hElA30% 14
BEEE, HELSAE e, fEOERK
R, WE R RS H R 25305 hilfk,

20%H B I HESs , 20d 1.5 Wi AR E i
HEZS (63). 10 H A7 AR BB 2 254 K0.5 hilP A7
30% AGA IS, BE1 WA e E;
RE TS hilfk, H30% Ak B b HE
2, AEMNERE BEHESE N E2 h, 24 H B HE
oA EAE L ISR 0.5 WA 40% MR E, 1 &
Binf ik & We, FHRESREFLE1.5h0
THAE WA 20% 14 B0 E B HEZS 3.5 ki 4k T
NE| e . AT, BEEAF . MEMEEE R
R, HAEET RIS H 8 A91.5 hiEK 10 H #4119
2h, FHEOME24H K AY3.5h,

A BT, M HEE RS RERN,
SHHf HEBEEE 0259 mg, HEERN
49.85%; 10H 47 fa H B 850442 mg, HE
R HN22.55%; 24 HIEHEM H 5% E 1 6.823 mg,
HIEE R N15.72%, biE HIRERK, HEES R
ZHER, T H B E RN TR ().

®3 AXAHEF. HERIEREFELEIE

Tab.3 Satiation feeding time and digesting time of hybrid grouper larvae and juvenile

AN K/ ALK/
Hig/d 4:K/mm KEM B TRk Ki/°C time of satiation time of gastrointestinal emptying
days after hatch total length development stage diet water temperature S0 st Do DI
5 2.74%0.09 R m 27.5 0.5 1.5 0.5 1.5
10 3.69+0.06 430 YA 28.0 0.5 1 1 2
24 13.50+0.24 ke 34 [N AL 29.0 0.5 1 L5 35

TE: SO A MAEL S &EE; DO, AMAHBL DI 2 iHA

Notes: S0. occurrence time of first fish satiated; S1. occurrence time of all fish satiated; DO. occurrence time of first fish gastrointestinal

emptying; D1. occurrence time of all fish gastrointestinal emptying

x4 BAMETF. HERERBR

Tab.4 Daily feeding traits of hybrid grouper larvae and juvenile

Hi#/d PR T A /mg THR £ 5§ /mg H 4% & i E)/h H % £ #/mg A& /%
days after hatch body weight diet satiation feeding amount daily feeding time daily feed intake daily feeding rate
5 0.52 A 0.065 12 0.259 49.85
10 1.96 RSN 0.111 12 0.442 22.55
24 43.41 e LR 2.559 12 6.823 15.72

24 fF. HENERETE

XT38 A BE A S H R A7 10 H i3 A7 i f0
24H W HEfA I B R E AR E I, 7. HEf
PN AREE, "EHYAEE., SHBRFmA0
Higfr i A s, B -1 e
U 35 R AE B2 9:00, SF-H44% £ & 43518 0.06 mg
10.19 mg; 25 AN IS 1 BLZE TR 4 18:00,
SRR 9 0.09 mgF10.21 mg., 24 H i #E
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faLE B 12:00E B — g, FHEEER
1.53 mg (%12),

2.5 FEK4FM

I 130 3~30H AT . fEMmp ek
K HAR R, . HEfm A K H KR N3.65%~
14.72%, F¥HLKHEKERTION, 2KG)E
H & () 9 2 A& 7T A8 5007 #y=1.709 2e°°7 "%
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2 REAMEF. HEERETE
() SHERAFfi; (b) 10H B A7 5 (o) 24H W HfE
Fig. 2 The feeding rhythm of hybrid grouper
larvae and juvenile
(a) 5 days after hatch; (b) 10 days after hatch; (c) 24 days after hatch
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3 RAXAMEF. HE2K., FREMNEKHLZL
BEKIHFRERHE X%
Fig. 3 Growth curve (based on total length and

body weight), and regression curves for

total length and body weight for larva and juvenile
3 g
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fRA I TF A ARL . 405 2 A5 00 K/ 57 n
B A, RBEiBE, (0 A ESRAS O B A i
ZAEON, IS 215 YK OB FRAN P T
AR . P E AR B S UG 4 Rk
ZamAk, KBk = DHA M EPAT JC =i R AF . HEfa
FE SRR, BT 4 /NER | B SRR AL
SRAL6~12 h P, FEAHESE T, 38 4 B fA [ 107
fra Z=30H B HEM T b, 1~-3H M aR
WIEPEE SR, 3H T DIEE /el ; 4-8H
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KB, EYERYRIE T E IS E
B 5 R e be 26, 2R TR B By 0 28 Wik 8 s
PAF o AL AR RYIR AR RBR X
L0 i ) B NI PN S N T o= N O S o
L, REWERE AR Afr AR AT N ERT
KRB IR EIR, 3H T AR B LA R N40%,
4H W Z G BAF . HEAEEE R AR H100%, I
A KR 0 U8 B X — A ) 1R R 9138 T 2
LA BEfAT . HEfh

32 ZFXAWGF. HBEIRERR

R SE W1 &R . BRI B Y
BE, R A 0 BT ORI A ) TR A g
5 R AT ] AR IS A0 £ SO Y X R S
A2 BB RN L B kR A S TR
AT R | R SOCRER R, FEATH
HAMETE, ARSI O IR R
RO, Ay, A REARENEE
fE 1o WNEEEEF 6F (Paralichthys lethostigma)ff-
M. A 8B %R N 83.0% " L% (Lateolab-
rax japonicus){f. M. 4 MEEFIK99.1%P7;
A6 B SAARUER (Plectorhynchus cinctus)%= 16 mmLL |
WP HEERERIE100%; 5~30H i =80 A
B4 AR N 99.37%!" s B A Bt 4 H I
VL EA R RIE100%" Y 4 K OF fili(Sebastes
schlegelii)2 H &A1 1 11 K fe = B 835 100%
ARV, 3~30H 723 A Bt fafr . HEf T3y
B R1K95.38%, 4H M Z G MR &R
100%, ¥ % N58.46%, 15H #2254
PR %5 T80%. M HSHE . 10H 4 K24 H
AR MYVHCR S 2 RS T E 1~1.5h, X3
WY 2% 28 £ B AT . HE i B AT 3008 1Y 4% B g
ENTHEEAES SRS, TN RS x
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A OR/NE R A EORE, AT ORIEA | HE LAY
FEBE . AWPRERY, MoK R
20/ /mLI , 23 X0 A7 £ 5995 Bl KoK B A AN 5
Wi, DT 3% AR A 8055 £ £ 9 B R B A R
P, 2 T Ay TR A8 AR 35 29 BOoK Bt is Y %
J&, AL MEM B MR, T
AR SR . R AT . FERLUR F B
Be, K F AR T v b oy A W AR T a1 O
T 25 YA R SRS BT AR e AR A B R R
A

33 AXAREF. HEHERERHKEE

oM, fmfr . im0 a REk
B[] 257 Bt 5 A 1R B T G R, X R O AT
i B i ek B g, HAERND, R
WIS E/D, HAn R, T B R
B ARAT I 2 1 R AR AR HE 1 s &)y
fmEARMA, PREBEERE, BEHEZHH
(B HHEAT I ARE A/ EGF - 22 H 8 o F T 20
fFE90.71 mgizk dd i 2 )5 A7 59 1.53 mg,
2T 1S 0 B AE 92,40 mg,  H 4B SR AT AT
1/ 42.26%3% Hi IR EHEAY13.07%" 5 s
fig (Cynoglossus semilaevis) H $ & & 6 H iy 1
0.72 mg, ZFHIAME16H #1.19 mgh 38 H i
911.76 mg, T H #5560 2 %80 T a0,
ARszuh, A A B S H A, 10H B
KHEA (24 H )M H R & =B W, 5351k
0.259. 0.442):6.823 mg, H £ 558 K
B, S H IR 149.85%% Wi % £ 24 H i 1915.72%.
S H A7t 58 BB AL [ 1.5 b, 10 H & AT
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Feeding habits and growth characteristics of larvae and juvenile
hybrid grouper (Epinephelus fuscoguttatus?Q xE. polyphekadion?)

CHEN Gang, HUANG Jiansheng, ZHANG Jiandong ', WANG Zhongliang ,
TANG Baogui, PAN Chuanhao
(Fishery College, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract: Hybridization is the most effective and thus widely used technique in the artificial breeding of grouper.
Feeding habit is one of the most crucial variables for feeding strategy in early development stage of fish. Diet and
feeding time with good feeding habit will increase the survival rate and the feed efficiency greatly. In order to un-
derstand the feeding characteristics of hybrid grouper(Epinephelus fuscoguttatus @ XE. polyphekadion3) during the
early development stage, feeding habits and growth of larvae and juveniles in condition of artificial culture were
examined by using ecological method of simple random sampling at water temperature of 27.5-31 °C. Results
showed that hybrid grouper had already acquired good foraging capability at larvae stage. 3 days after hatch
(DAH) opened its mouth and started to feed and feeding incidence was 40%. At 3 DAH, feeding incidence was
100% of larvae and juvenile. Feed intake of larvae and juvenile increased with the increase of body mass, which
can be expressed by binomial equation. The fullness coefficient of stomach fluctuated in the range of
0.95%—11.26%. Larvae and juveniles could spend less than 1.5 h on feeding from empty to full in stomach, the lar-
vae spend 0.5—1 h on digesting rotifers and 1-2 h on digesting copepods larvae, and the juveniles spend 1.5-3.5 h
on digesting copepods adult. The daily feeding intake rates of hybrid grouper were 49.85%(5 DAH),22.55%(10
DAH) and 15.72%(24 DAH), which could be a reference for daily feeding of larvae and juvenile in artificial seed-
ling. The feeding behavior of hybrid grouper larvae and juveniles mainly occurred at daytime. They had obvious
circadian rhythm of feeding.The feeding rhythm of larvae (3 DAH and 10 DAH) exhibited feeding peak at 9:00
and 18:00, and the feeding peak of 24 DAH larvae was at 12:00. The average daily growth rate was 7.96% and the
average daily weight gain was 28.73% during the 3—30 DAH larvae and juveniles. The relationship between total
length, body weight and age (in days) can be expressed as exponential equation, respectively. The relationship
between body weight () and total length (x) could be expressed to be y=0.037 3x*7%, b=2.537 8 is approximately
equal to 3. It shows that the growth of lavae and juveniles of hybrid grouper belongs to the type of isokinetic
growth.

Key words: Epinephelus fuscoguttatus; Epinephelus polyphekadion; hybridization; larvae; juvenile; feeding;
growth
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