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Fig.1 Larval, juvenile and young stages of E. moara
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Tab.1 Total lengths and body weight of larval, juvenile and young E. moara

@ () - mm ©
1 10 2.07+0.12 1.9—2.2 0.0002
2 10 2.39+0.13 2.1—25 0.0003
6 10 2.79+0.17 2.5—3.1 0.0005
8 10 2.85+0.26 2.4—3.1 0.0005
9 10 3.08+0.24 2.5—33 0.0005
12 10 3.55+0.25 3.2—4 0.0007
15 10 4.35£0.39 4—5 0.0010
21 10 6.09+1.15 4.7—17.9 0.0037
27 10 8.35+2.08 6.5—13.7 0.0076
30 8 11.4620.97 10.4—12.9 0.0225
35 4 14.63+0.70 13.8—155 0.0291
45 7 16.87+1.08 15.3—18.4 0.0493
60 6 19.50+1.28 18.3—21.8 0.0954
75 7 47.00+4.24 40—52 1.0742
119 8 103.63+7.84 94—115 18.42+4.42
163 9 111.44+6.60 102—123 22.61+4.23
25 ( , 2009)
9 21 35 60 ,
80min 60min 37min 20min, ,
3 38% ,
2.5 , (Hunter,
4 , 9 3.3h, 1980) , '
0, 9 3.3h (Beyer et al,
21 2.5h, 35 1981) 6,
2h, 67 2h  4—7
2.6 ; 8—13 , S
, 15 ; 14—23 , L ; 23—66
. , ; 66
5 ’ 3
8:00—20:00 , 3.1
) 14:00 ( , 2003)
, 16:00—18:00

2.7 ( , 1994)
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300 A =2.8058¢0.0287x X

E 250 R*=0.8954 Tab.2 Plump coefficient of stomach, feeding rate and satiation
3\4 200 rate of E. moara
H 150
R .
B 100 1 2 3 4 5
50
0 5 10 1 9 0 0 0 90.00 0.00
0 50 100 150 200 6 10 0 9 1 0 0 100.00 0.00
Bi#erd
350 7 10 0 5 5 0 0 100.00 0.00
300 B 1=0.0004¢0.0825¢ 8 10 0 5 5 0 0 100.00 0.00
< 250 R*=0.9054 9 10 0 3 7 0 0 100.00 0.00
ﬂ 200 10 10 0 1 8 1 0 100.00 10.00
& 150 1 10 0o 0 7 3 0 10000 30.00
B 100
12 10 0 1 6 3 0 100.00 30.00
50
0 13 10 0 0 9 1 0 100.00 10.00
0 50 100 150 200 4 10 0 0 7 3 0 10000 30.00
B#erd
120 15 10 0 0 5 2 3 100.00 50.00
100 c $=0.001¢%103% 18 10 0 0 0 2 8  100.00 100.00
2 8o R*=0.7982 21 10 0 0 0 1 9  100.00 100.00
'ﬂ 24 10 0 0 0 0 10 100.00 100.00
§ 27 10 0 0 0 0 10 100.00 100.00
30 8 0 0 0 0 8  100.00 100.00
158 1 33 60 16 48  99.38* 41.25*
0 20 40 60 80 100 120 .
FHEK/mm
2 1
Fig.2 Growth curve (based on total length and body weight),
and regression curves for total length and body weight for larval,
juvenile and young E. moara
A , B. ,C. ’ ’ ’
(
x3 TUWAEHMET. #. YENIEEFE
Tab.3 The time for feeding from empty to full in stomach of larval, juvenile and young E. moara
() i
(mm) (min) ()
9 3.08+0.24 23 9:00 9:50 10:20 80 1—3
21 6.09£1.15 L 24 9:05 9:40 10:05 60 3—4
35 14.63+0.70 25 9:08 9:40 9:45 37 4
60 19.50+1.28 23 9:10 9:30 9:30 20 4
Fx4 TYRPEF. H. HEHELRE
Tab.4 The time for digesting food from full to empty stomach by larval, juvenile and young E. moara
9 50 3.08+0.24 23 3h 20min 3h 55min
21 50 6.09+1.15 24 2h 35min 3h 15min
35 30 14.63+0.70 25 1h 50min 2h 35min
67 20 19.50+1.28 23 2h 2h 35min
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Tab.5 Feeding rhythm of 15-day old larval E. moara under

different diurnal conditions

(©)

| 1
6:00 24 30 0.6 0.8
8:00 220 4.2 4.0
10:00 320 8.3 8.5
12:00 365 9.2 8.8
14:00 25 300 18.5 19.0
16:00 201 12.3 11.5
18:00 50 8.6 9.0
20:00 0 3.6 3.2
22:00 24 0 1.4 1.2
0:00 0 0.4 0.5
2:00 0 0.2 0.1
4:00 0 0.4 0.6
6:00 24 180 2.5 3.2
8:00 183 2.8 2.6
10:00 185 8.2 8.5
12:00 187 10.5 11.0
14:00 25 190 10.8 11.2
16:00 182 143 13.8
18:00 197 15.6 14.8
20:00 180 7.6 7.2
22:00 24 183 2.6 2.0
0:00 181 1.3 1.5
2:00 192 0.8 0.5
4:00 186 0.5 0.3
6:00 24 0 0.3 0.4
8:00 0 0.5 0.6
10:00 0 13 1.6
12:00 0 2.2 2.5
14:00 25 0 2.0 2.3
16:00 0 2.1 1.9
18:00 0 1.8 1.6
20:00 0 2.3 2.0
22:00 24 0 13 11
0:00 0 0.3 0.2
2:00 0 0.2 0.2
4:00 0 0.2 0.1

, 2004)
3
(

3.2

(

(

, 1998) 5—30

99.375%,

4

9

80min

3.3

30min

, 1995)

97% (

100%, 24

, 21

99.1% ( , 1999h),
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41.25%, 18
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(Holmes et al,
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Tab.6 Age (in days) and food size of E. moara

(mm) (mm) (um) ()
4 2.67+0.07 0.21+0.08 125 0
8 2.85+0.26 0.34+0.07 S 117—162 15
15 4.35x0.39 0.47+0.06 L 238 2.8
40 13.66+2.30 1.24+0.30 500 4
3.4 )
10—600 Ix , ,
, ( , 2009) ,
40—60 Ix , , 40—7000 , )
Ix , -
( , 1999) ,
( , 1994),
, 100—400 Ix,
0, , ’
100 Ix, ,
) ) , 2005.
, (Blaxter, . ,36(2): 130—138
1981) , , 1999.
, 23(1): 6—12
, , , 2008. (Epinephe-
' lusseptemfasciatus)
! , 39(6): 655—660
, 20009.
3.5 , 24(4): 21—24
) , , , 2007.
, 26(1): 99—107
, , 2003.
' , 26(3): 268—272
, , 1994.
' ) . , 13(1): 26—30

) ) , , 2010.
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STUDIES ON THE FEEDING BEHAVIOR AND MORPHOLOGICAL DEVELOPMENTS
OF EPINEPHELUS MOARA IN EARLY DEVELOPMENT STAGES

LU Li-Jun®?,  CHEN Chao', MAAi-Jun', ZHAI Jie-Ming?,
WANG Xin-An', LI Wei-Ye'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Qingdao Key Laboratory for Marine
Fish Breeding and Biotechnology; Key Laboratory for Sustainable Utilization of Marine Fisheries Resources,
Ministry of Agriculture, Qingdao, 266071; 2. Shanghai Ocean University, Shanghai, 201306;

3. Laizhou Mingbo Aquatic Products Co. Ltd., Yantai, 261418)

Abstract We used ecological method of simple random sampling to observe morphological features, growth changes
and feeding conditions during larval development of Epinephelus moara. The results showed that, under hatching condi-
tions at dissolved oxygen (DO) 6.2mg/L, temperature 20°C, salinity 30, pH 7.9, light 100 Ix, it took 45 hours to hatch the
larvae. The yolk of four day-old larvae almost disappeared and these lava started consuming oyster larvae. The 8—13
day-old larvae ate both the oyster larvae and S-rotifer; the 14—22 day-old larvae consumed L-rotifer; the 23—66 day-old
larvae and juvenile can be fed with brine shrimp. At about 67 days, the larvae metamorphosis completed and began to eat
compound feed. The results of morphological data show that, total length, body weight and the age larval, juvenile and
young E. moara showed significant correlations. The relationship between total length and age (in days) can be expressed
as L = 2.8058e”%%¢7P; the relationship between body weight and age can be expressed as W = 0.0004e”%%°°; the relationship
between total length and weight can be expressed as W = 0.001e%'%", the cross-correlation coefficient is 0.895, 0.905,
0.798, respectively. The feeding results of E. moara showed that, under conditions of artificial cultivation, the intake
amount of 5 day-old larvae reached 90%, the satiation rate of 18 day-old larvae was 100%. As the age increased, the plump
coefficient of stomach increased too, the time for feeding from empty to full and digesting food from full to empty de-
creased. The results indicate that the larvae had obvious circadian rhythm of feeding, they ate mainly during the day at any
circumstance.

Key words Epinephelus moara, Larval, juvenile and young fish, Morphological development, Feed



